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Variations Between Measured and Biologically 


Effective Microwave Diathermy Dosage 


Herman P. Schwan, Ph.D. 


and 
Kam Li, B.S., M.S. 
Philadelphia 


Introduction 


One of the most important problems 
in diathermy is dosage determination for 
ultrashort power. 
It assumes added interest in view of re- 
cent reports concerning health hazards 
associated with powerful electromagnetic 
radiation."*” Knowledge of all the para- 
meters which influence the amount of 
absorbed energy is a necessity, if realis- 
tic proposals are to be made in reducing 
such hazards and if the biological effects 
of radiation are to be fully understood. 

The extent to which all known effects 
of heat such as temperature rise, conse- 
quent vasodilatation and 
metabolic rate, occur depends critically 
on the amount of applied energy. Un- 
fortunately, no reliable method for ob- 
jective dosage determination has been 
attained. It can be stated safely that 
difficulties in reproducing the same dos- 
age are responsible for discrepancies in 
reports from different sources. To date, 
rather crude technics been 
used. One is objective. It 
measurement of the power output of the 


wave or microwave 


increase in 


two have 


relies on 
generator. Its serious shortcoming is 
the complex relationship between gen- 
erated power and biologically effective 
The 
technic depends completely on the pa- 
tient’s statements with regard to heat 
sensation. The “mild sensation of heat” 
found most desirable corresponds to 
varying degrees of temperature rise in 
different individuals, depending on their 
temperament and psychological makeup. 
Moreover, stimulation of the sensory ele- 
ments in the skin is a guide only where 
heat development occurs primarily on 
the surface of the body. With the ad- 
vent of improved technics for deep tis- 
sue heating, temperature rise in skin, 
where the sensory elements are located, 
is through an extremely complicated re- 


power. second more subjective 
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lationship dependent on the effective 
temperature rise in deep tissue. In the 
extreme case, i.¢., in possession of tech- 
nics ideally suited for deep heating, skin 
temperature is no longer related to the 
biologically effective dosage. That is, it 
is the inefficiency of presently used deep 
heating technics which in part justifies 
relying on observation of skin tempera- 
ture as a measure of depth dosage. 
The impossibility of introducing sig- 
nificant technics for measuring the bio- 
logically effective dosage in the case of 
“ultrashort wave” diathermy is under- 
standable. The high frequency currents, 
used in this technic, experience a_ tre- 
mendous reduction in strength per tissue 
volume due to spreading, which is most 
pronounced near the surface of the body. 
Moreover, the detailed technic, in which 
either inductive or capacitive electrodes 
are applied, has an enormous influence 
on the current spread. This fact is not 
generally recognized by physical thera- 
pists. Therefore, training in the details 
of electrode positioning is insufficient. 
This leads to an extremely 
variable procedure from the point of 
view of applied dosage and makes it im- 
possible, without advanced training and 
corresponding research, for ultrashort 


situation 


wave diathermy to become a quantita- 
tive tool for purposes of deep heating. 

The introduction of 
diathermy, i.c., the utilization of electro- 
magnetic waves for purposes of heating 
advances hope for improvement in this 
respect. Microwaves, as produced in 
currently used microtherm equipment, 


microwaves in 


Head at the Thirty-second Annual Session of 
the American Congress of Physical Medicine and 
Kehabilitation, Washington, D.C., September 1954 

Department of Physical Medicine, School of 
Medicine, and Graduate School of Medicine, Uni 
versity of Pennsylvania 

Moore School of Electrical Engineering 
sity of Pennsylvania 

These studies were aided by a contract between 
the Office of Naval HKesearch, Department of the 


Univer 


Navy and the University of Pennsylvania (NR 119 
S58) 
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are propagated into the tissue in a rela- 
tively well-defined manner. Very defi- 
nitely no spread in intensity, as observed 
with high 
This means that it should be possible to 
establish a quantitative relationship be- 


frequen y currents, exists. 


tween biologically effective dosage and 
generated power. In view of the better 
depth of penetration which microwaves 
achieve and the consequent increasing 
unreliability of subjective heat sensation 
as outlined, the establishment of this re- 
lationship is more desirable than in the 
case of ultrashort wave diathermy. Yet, 
very little work has been carried out to 
this 
of a mycalex plate between generator 


investigate situation.”* Usefulness 
and patient for increased power con- 
sumption has been described. However, 
the effectiveness of this device is of ques- 
tionable value whenever the patient is 
not completely free of subcutaneous tis- 
sue. A theoretical contribution has been 
made by Foelsche, who gives for a few 
selected cases and for only one frequency 
(3000 Me 
absorbed power to demonstrate its varia- 
bility decided to study 
this important item for the total range 
This 


a) variation in amount of subcutaneous 


a discussion of the totally 
Therefore, we 
of involved parameters. includes 
material; b) variation in frequency from 


150 to 10.000 Me.: c) 
properties of the important tissue, and 


variation in the 
d) variation in temperature. 


We define “biologically effective dos- 
that part of the total energy 
which is not reflected from the body 
, that part of the power gen- 
erated by the 
which is absorbed in the body and con- 


age” as 


surface, i.e 
microwave equipment 
sequently is biologically significant. The 
relationship between biologically effec- 
tive dosage and dosage produced by 
equipment is expressed in the form of a 
ratio of these two quantities and char- 
acterized by a “coefficient of energy ab- 
sorption m.”* This value is related to 
the “coefficient of reflection” r simply 
by the equation r + m 1, where the 
characterizes the relative 
energy reflected from the 

Knowledge of the coeffi- 
cient of energy absorption m is identical 


coefficient 
amount of 


body surface 
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with the establishment of the biologi- 
cally effective dosage: Simply multiply 
metered equipment output** by m and 
biologically effective dosage is obtained. 

Of course, it is assumed in this rela- 
tionship that no part of the radiation 
bypasses the body surface, i.e., that the 
radiator of the microwave equipment is 
sufficiently close to the body to avoid 
such bypass. This condition is fulfilled 
normally whenever the irradiated surface 
is larger than the radiator opening.*** 


Coefficients of Absorption 


Coefficients of absorption have been 
determined under a number of different 
circumstances. The approach has been 
analytical and utilizes knowledge of the 
electrical properties of fatty and deep 
tissues at various frequencies. In turn, 
knowledge of the electrical parameters 
has been obtained from measurements 
described elsewhere.”” While the dielec- 
tric properties of muscular material are 
very reproducible, we have found in 
more recent measurements, that the di- 
electric constant and conductivity of 
fatty material varies considerably from 
case to case. It is believed that this vari- 
ation is due to relatively minor variation 
in water content as revealed by a par- 
ticular frequency dependence of the con- 
ductivity of fatty tissue above 100 Mc., 
which is characteristic of the presence 
of bound water. The overall variation of 
both dielectric constant and conductivity 
amounts to about a factor of two. Di- 
electric constant and conductivity always 
vary in combination, i.e., a sample which 
shows rather high dielectric constant at 
the same time shows high conductivity. 
The ratio of dielectric constant and con- 
ductivity is much less variable from sam- 
ple to sample than either quantity alone. 
Therefore, it has been decided to calcu- 


*m should not be confused with the absorption 
coefficient « which ix a part of the propagation 
constant characterizing the propagation of micro- 
waves in a homogeneous material. Detailed discus- 
sion of this and the mechanism of absorption in 
tivsue is listed in reference 6 

**Output energy of equipment can be measured 
easily with standard electronic technics 

***A more general statement would be that the 
dosage obtained by this rule gives the ‘available’ 
biologically effective dosage. The true biologically 
effective dosage is smaller by a factor given by the 
ratio of beam cross section and body surface area 
hit by radiation 


& 

| 
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late the coefficient of absorption values 
for two cases of dielectric parameters 
which are chosen in such a manner that 
the majority of all actual cases fall with- 
in the limitations set by the assumed 
values. The case of the higher dielectric 
constant and conductivity actually rep- 
resents that of subcutaneous tissue with 
high water content; while the case of 
the lowest dielectric constant and con- 
ductivity corresponds to the type of dry 
fatty tissue found, for example, in pork. 
It is believed that in the human higher 
dielectric constant and conductivity val- 
ues are found to be characteristic. 

The coefficient of absorption has been 
calculated for various frequencies of in- 
terest (150, 400, 900, 3000, and 10,000 
Mc.) and various thickness values of the 
subcutaneous tissue up to 3 cm. The 
results hold for body temperature (fig. 
1 and 2). Figure | presents the results 
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all the following discussions are sum- 
marized in table 1. 


In order to determine the influence of 
temperature on the results, the cases il- 
lustrated by the solid curves in figures | 
and 2 have been recalculated for con- 
ductivity values which are half and 
twice as high as those assumed in figures 
| and 2. The dielectric constant of fatty 
material is relatively temperature in- 
dependent, as 
study, while its conductivity has a tem- 
perature coefficient of more than 4 per 
cent per centigrade. Change of the 
conductivity by a factor of two corre- 
therefore, to a temperature 
change of about 15 C. These rather 
large temperature changes of 15 C. 
above and below body temperature do 
not occur in actual practice. They have 
been chosen for our work in order to 
obtain pronounced variation in the re- 


shown in a_ previous 


sponds, 


100 


ABSORPTION % 


2 
THICKNESS OF SUBCUTANEOUS FAT IN Cm. 


Fig. | — Percentage of absorbed (not reflected) micro- 
wave power for 150, 400 and 900 Mc. as function of 
thickness of subcutaneous material. The solid curves hold 
for subcutaneous (fat) tissue with relatively high, and 
the dashed curves for relatively low water content. Actual 


‘ 2 
conditions lie in most cases between, but somewhat nearer THICKNESS OF SUBCUTANEOUS FAT IN Cm, 


to the solid curves. 


for frequencies of 150, 400, and 900 


Fig. 2 — Percentage of absorbed microwave power for 
3000 and 10,000 Mc. Variation in results with water con- 


Mc., while figure 2 gives the results for 
the higher frequencies 3000 and 10,000 
Mc. The solid curves represent the re- 
sults obtained from high dielectric con- 
stant and conductivity values, i.e., as- 
sumes fatty subcutaneous material with 
relatively high water content as pre- 
viously discussed, while the dashed 
curves are more characteristic for rela- 
tively dry subcutaneous material. The 
dielectric tissue data used for these and 


tent of fatty material a amount presented by solid 
curves, low amount by dashed curves) is excessive. 


sults. They will be used in pointing out 
the relative unimportance of tempera- 
ture in both fatty and deep tissue on 
the amount of absorbed energy. The 
results are summarized in figure 3 for 
the frequencies of 150, 400 and 900 Mc., 
and in figure 4, for the frequencies of 
5000 and 10,000 Me. in the form of con- 
tinuous curves. The block areas in fig- 


... 
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ure 3 characterize the optimal possible 
the percentage of ab- 
energy as the thickness of the 
subcutaneous material is permitted to 
vary from 0 to one-half inch through- 
out the range of practical importance in 
practice. For 
of variations are 


fluctuation in 
sorbed 


actual each frequency, 
three ranges given 

the left one corresponding to high con- 
ductivity values of the subcutaneous ma- 
terial (temperature about 50 C.); the 
middle conductivity 
(body temperature ) , 
to low conductivity (temperature about 


C.). 


one to normal 


and the right one 


Table | 
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Dielectric constant E and conductivity K 


June, 1955 
‘ous tissue for frequencies up to 400 
Mc., as long as the subcutaneous tissue 
is not thicker than 3 em.; and up to 
900 Me. when the subcutaneous tissue 
is less than one-half inch thick. Further- 
more, the amount of absorbed energy is 
independent from the temperature in 
the subcutaneous material for frequen- 
cies below 900 Mc. (fig. 3). Variation 
in the temperature of the deep tissue 
has a very small influence, since the re- 
flection of energy at the boundary be- 
tween deep and subcutaneous tissue is 
practically temperature independent, as 
a consequence of the vastly different di- 


(Ohm of subcutaneous 


fatty tissue, as used in the discussions. 


Frequene y 


150 Me 

wou | 
4.000 5 
10,000 3 1.65 14.1 

Figs 

solid curves dashed 
The dielectric data in column I are charactertati 
the data in the second column characteristic for “dry 
teriatle for fatty material with relatively high water 
ture 37 (. and about So ¢ 


150 Mc. 


1 and 
curves 


for fatty tissue 


400 Mc. 


13.2x10-* 
15.6 
18.1 
23.5 


52.6 


Figs. 3 and 4 

with relatively high water content and 
The data in column UI are charac 
20 €., body tempera 


fatty material 
at temperature of about 


60% 


MY, 
C 


A B 


50% 


40% 


30% 


20% 


10% 


0% 


Fig. 3 — Optimal ranges of variation of percentage of absorbed microwave power with thick- 
ness of subcutaneous tissue up to values of one-half inch at 150, 400 and 900 Mc. frequencies. 
The results are presented for different conductivity of subcutaneous material, corresponding 
different temperatures. Results hold for (A) 50 C., (B) for body temperature, and (C) for 20 C. 
Only little dependence on temperature is noticeable. 


Discussion 
Figures | and 3 show that the amount 
of absorbed energy is practically inde- 
pendent from the amount of subcutan- 


properties of deep tissue and 
The variation of the 
with the dielectric 
properties of the subcutaneous material, 


electric 
subcutaneous fat. 


absorbed energy 


| 
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PERCENTAGE OF ABSORBED ENERGY 
8 


' 2 
THICKNESS OF SUBCUTANEOUS FAT IN Cm. 


Fig. 4 — Variation of percentage of absorbed power for 
3000 and 10,000 Mc. at body temperature (solid curves), 
at 20 C. (dashed curves) and at 50 C. (point-dashed 
curves) as function of thickness of subcutaneous material. 


as caused by variation in bound water 
in the fatty material, is small at 150 and 
400 Mc. for all possible thickness values 
of subcutaneous fat up to 3 cm., and 
small up to 900 Mc. when the fatty 
layer is thinner than one-half inch 
(solid and dashed curves in fig. 1). 
Finally, the variation with frequency is 
relatively small, but only when the fat 
layer can be neglected. Figure 1 indi- 
cates a maximum variation from 35 to 
46 per cent as the frequency varies be- 
tween 400 and 900 Mc., as long as the 
fatty layer is thinner than 1 cm., but 
varies between 35 and 95 per cent when 
the fatty layer may be as thick as 3 cm. 
In summary, a_ remarkably 
amount of energy is absorbed for low 
frequencies below 400 or 900 Mc. as 
important parameters such as tempera- 
ture, water content of fatty tissue, and 
thickness of fat layer are varied. 

The picture changes rapidly when the 
frequency increases, especially for larger 
thickness values of the 
material. Variations in the amount of 
subcutaneous material already cause, at 
900 Me., appreciable changes in the 
absorption value for thickness values 
larger than 1.5 cm. At 3000 Mc., the 
absorption value varies through maxi- 
mum and minimum as the thickness 


constant 


subcutaneous 


varies and at 10,000 Mc., a rather criti- 
cal relationship between thickness and 
amount of energy exists. 
Curves in figures 1, 2 and 4 show that 
the amount of absorbed energy fluctu- 
ates between 40 and 100 per cent, or 
by a factor of 2.5. This variation is 
more pronounced for the case of fatty 
material with dielectric parameters 
characteristic for relatively high water 
content. The amount of water in the 
subcutaneous material has a strong ef- 
fect on the coefficient of absorption at 
3000 and 10,000 Mce., as can be seen 
from a comparison of the solid and 
dashed curves in figure 2. At 900 Me., 
a noticeable dependence is obvious only 
when the amount of subcutaneous ma- 
terial is thicker than about 1.5 
(fig. 1). The curves in figure 4, on the 
other hand, demonstrate that tempera- 
ture variation has no strong effect on 
the absorption as long as the deviation 
from body temperature is smaller than 
5 or 10 degrees centigrade, which is al- 
ways evident in clinical practice. In 
summary, it can be stated that only for 
frequencies which are substantially low- 


absorbed 


cm. 


er than presently used microwave fre- 
quencies, a reproducible relationship be- 
tween available and biologically effec- 
tive dosage exists. 


/ 
10000 Mc. 
AA 
3000 Mec, 
40 


On the basis of results listed in figures 
1-4, it is possible to discuss the perform- 
ance of the mycalex “lambda quarter” 
transformer as suggested by Gersten et 
al* and Martin et al, for increasing the 
amount of absorbed energy. The elec- 
trical properties of mycalex are quite 
similar to those of fatty material with 
relatively high water content. The use 
of a mycalex plate of proper thickness 
in front of the body corresponds to a 
fatty layer of such thickness that it 
changes a minimal value to one of opti- 
mal absorption. This thickness is about 
1 cm. for 3000 Me. (fig. 2) and in- 
creases absorption percentage without 
this layer from 40 to nearly 100 per 
cent.* In other words, the mycalex 
transformer increases the amount of ab- 
sorbed energy by about a factor of 2.5 
in excellent agreement with the experi- 
mental published record when no sub- 
cutaneous fat exists. However, if the 
patient, again treated with about 3000 
Mc., possesses a natural layer of about 
1 cm. fatty tissue, he possesses so to say, 
his natural mycalex transformer and by 
adding artificially another mycalex stub, 
a case is created which corresponds to 
a fatty layer of 2 cm., even though the 
patient possesses a fatty layer only | cm. 
in thickness. The result is an absorption 
reduction from 95 to 60 per cent. Use 
of the mycalex transformer has actually 
reduced the efficiency of energy transfer 
by a factor of about 1.5. This discussion 
can be extended to clarify one very im- 


portant fact. The use of the previously 


proposed matching device is of ques- 
tionable value in view of the fact that 
its beneficial effect in some cases is off- 
set by its energy reducing property in 
other cases. Relatively minor variations 
in the amount of subcutaneous material 
cause tremendous fluctuations the 
efficiency of the “impedance  trans- 
former.” 


Its use, therefore, can be recommend- 
ed only when absolute familiarity with 
the outlined facts exists, so that the in- 
fluence of subcutaneous tissue can be 


*Actually, presently used frequency is 2450 Me 
but the difference against 3000 Me. is insignificant 
for this discussion 
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properly taken into consideration. 

The discussions so far do not take 
into account the effect of skin on the 
amount of absorbed energy. Actually, 
for frequencies substantially lower than 
3000 Mce., the skin is practically trans- 
parent for the electromagnetic radiation, 
since its thickness is small compared 
with the wavelength of radiation in skin 
and the losses of the skin are sufficiently 
low to be neglected.* However, at fre- 
quencies above 3000 Mc., this is no 
longer correct and much more difficult 
relationships result. This only con- 
tributes to the pronounced dependence 
of the amount of absorbed energy from 
the amount of subcutaneous material 
and emphasizes our conclusion that ra- 
diation diathermy should operate at 
substantially lower frequencies than 
3000 Me., in order to provide repro- 
ducible ratio of generated and biologi- 
cally effective dosage. 


Conclusions 


It has been shown that for frequencies 
in excess of 1000 Mce., the amount of 
microwave radiant energy absorbed 
which becomes biologically effective, de- 
pends increasingly on the amount of 
subcutaneous tissue. Fluctuations of the 
amount of absorbed energy by nearly a 
factor of 3 are observed when only small 
fluctuations of the amount of subcutan- 
cous material occur. A reproducible re- 
lationship between generated and ab- 
sorbed power can be obtained only at 
frequencies lower than about 1000 Mc. 
At such low frequencies a relationship 
between generated and biologically ef- 
fective dosage exists, which is practically 
independent from the amount of sub- 
cutaneous tissue, temperature, condition 
of fatty tissue, etc. By the same token, 


*Electrical “transparency” exists when the elec- 
trical wavelength in skin is more than four times 
larger than the thickness of the skin. For 2500 Mce., 
Le., @ wavelength of 12 em. in air, the wavelength 
in skin will be about 2 cm., since the dielectric 
constant of skin Es is near 40 and the wavelength 
in skin by the factor /Es smaller than the wave- 
length In alr. The wavelength in skin is, therefore, 
sbout 6 times larger than the thickness of skin 
itself and not much more than the critical value of 
4 where skin exhibits a major influence on the 
absorption of energy A discussion of the effects 
of skin has been given for 10 cm. wavelength by 
Foelsche,” who has shown that skin in front of ine 
subcutaneous tissue may strongly affect the amount 
of absorbed energy 


i 
| 
: 
4 
| 
| 
| 
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| 400 Me. 
Focusing poor 


Depth of penetration 
in muscular tissue high 


Amount of heat development 
in subcutaneous fat very low 


Relationship between measured 
and effective dosage very well 
| defined 


it can be stated only for frequencies be- 
low 1000 Mc., that bone structures have 
negligible influence in the propagation 
of microwaves as long as the diameter 
of these structures is smaller than about 
3 cm. We conclude, therefore, that the 
use of frequencies below 1000 Mc. en- 
ables the practical physician to predict 
from metered instrument output, the 
biologically effective dosage. Therefore, 
microwave diathermy should operate 
below 1000 Mc. We have shown pre- 
viously that microwave diathermy should 
operate below 1000 Mc. for two reasons 
namely, lower frequencies provide better 
depth of penetration into the deep tis- 
sues where vasodilatation and increase 
in metabolic rate are desired’ and, lower 
frequencies reduce effectively the selec- 
tive heating of subcutaneous tissue which 
at presently used 2500 Mc. varies greatly 
with the amount of such tissue.” It is 
very fortuitous that the present investi- 
gation of another point of extreme im- 
portance, namely the establishment of 
procedures for better definition of dos- 
age, again calls for the choice of lower 
frequencies than presently used. In view 
of the desirability of combining the ad- 
vantages of low frequency with the pos- 
sibility of good directional properties of 
high frequencies, a compromise between 
600 and 900 Mc. is believed to be most 
desirable. The respective merits of 400, 
900 and 2500 Mc. may be summarized 
as shown in table 2. 
Summary 

The amount of absorbed microwave 
power has been investigated and _ is 
found to depend on the amount of sub- 
cutaneous tissue when the frequency ex- 
ceeds 1000 Mc. On the other hand, the 
relationship between measured and bio- 
logically effective power is surprisingly 
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Table 2: The advantages and disadvantages of various forms of microwaves for diathermy application 
are summarized. Frequencies of 900 Mc. and somewhat below are found te provide a best compromise. 
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900 Me. 2300 Me 


medium | good 


well y 
defined unpredictable 


low | medium to high 
| 


ver 
ny 


independent of temperature, amount of 
subcutaneous tissue and electrical prop- 
erties when the frequency is substantially 
lower than 1000 Me. In the interest of 
a dependable relationship between in- 
strument indicated power and_biologi- 
cally effective power, microwave dia- 
thermy operating below 1000 Me. is, 
therefore, strongly recommended. ‘This 
statement supports earlier results based 
on different arguments. The efficiency 
of matching devices recommended for 
increase of absorbed power is analyzed 
and found to depend critically on the 
amount of subcutaneous material. Minor 
fluctuations of subcutaneous maierial 
can reverse the beneficial effects of such 
devices into the opposite. 


For reprints, write Dr, Schwan, School of Medt- 
cine, University of Pennsylvania, Philadelphia 4, Va. 
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The Influence of Electrical Stimulation 


on 


the Work Output and Endurance 


of Denervated Muscle 


Khalil G. Wakim, M.D., 
Section of Physiology, 
d 


an 
Frank H. Krusen, M.D., 

Section of Physical Medicine and Rehabilitation, 
(With the technical assistance of Robert Arns) 
Mayo Clinic sad Mayo Foundation,* 
Rochester, Mina. 


A general survey of the literature in- 
dicates that a few investigators did not 
obtain beneficial effects from electrical 
stimulation of 
while many presented evidence of bene- 
fit." Moreover, in 
hospitals where patients with paralyzed 
muscles are under care, electrical stimu- 
lation is used therapeutically 
there is no unanimity of opinion as to 
the number of stimuli to be applied per 
unit of time, or as to the duration of 
periods of electrical stimulation. There is 
no indication whether the electrical 
stimulation should be given more than 


denervated 


many clinics and 


However, 


once per day or per week. 

Eccles* found that daily periods of 
stimulation ranging from 10 seconds to 
2 hours were equally effective in pre- 
venting total atrophy of disuse. Wehr- 
macher, Thomson and Hines, 
treatment varying from 3 to 180 seconds, 
noted that its inde- 
pendent of its duration. Osborne and 
associates’ reported that electrical stim- 
ulation for 10 minutes daily, 6 days a 


who used 


effectiveness was 


week, greatly retarded and even pre- 

vented, atrophy of paralyzed muscles 
In a previous report” one of us, with 

the assistance of Mr. Arns, presented evi- 


muscle, 


dence based on measurements of the 
blood supply to muscles, which indicated 
that the optimal frequency for stimula- 
tion was in the neighborhood of 16 im- 
pulses per second. This frequency most 
greatly increased the blood flow to the 
muscles, whether stimulation was applied 
directly to the nerve which supplied the 
muscle or percutaneously. It has been 
found, also, that daily electrical stimula- 
tion of denervated muscle partially 
checks progress of the atrophy which 
usually follows denervation.” 

This study was undertaken to answer 
two and possibly three questions, namely: 
1. Does electrical stimulation increase 
the work output and endurance of de- 
nervated muscle? 2. Do repeated daily 
periods of electrical stimulation, of vary- 
ing duration, influence proportionately, 
inversely, or not at all, the endurance 
and work output of denervated muscle 
as well as the course of atrophy of 
denervation? If the answer to the sec- 
ond question were positive, answer to a 
likely that an 
optimal duration and number of daily 


third question Is it 


Kead at the Thirty-second Annual 
the American Congress of Physical Medicine and 
Rehabilitation, Washington, D.C., September 10, 1954 

*The Mayo Foundation is a part of the Gradu- 
ate School of the University of Minnesota 
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treatments by electrical stimulation can 


be found? would be sought. 


Methods 


Adult albino rats of an average body 
weight of about 250 gm. were used in 
this study. Male animals of the same 
weight, and litter mates whenever pos- 
sible, were divided initially into nine 
groups of equal number. With the ani- 
mals under ether anesthesia, one hind 
leg of each rat (groups I to VIII in- 
clusive) was denervated by excision of 
a segment of each of two nerves, namely 
the sciatic nerve at the level of the 
greater trochanter of the femur and the 
femoral nerve at the base of the femoral 
triangle. After denervation, the animals 
in group I were kept unstimulated for 
denervated Hencefor- 
ward, an animal of which one hind leg 
was denervated will be called a “denerv- 
ated animal.” The rest of the groups of 
denervated animals were stimulated by 
means of an electronic stimulator which 
delivers a square wave type of current 
of a duration of 1 millisecond, at a fre- 
quency of 16 impulses per second. The 
duration of each period of stimulation 
was different for each group of denerv- 
ated animals. Animals of group I were 
not stimulated at all. Animals of group 
II were stimulated for 30 minutes once 
daily; those of group III were stimu- 
lated for 30 minutes in the morning and 
for 30 minutes in the afternoon; those 
of group IV were stimulated 5 minutes 
every half hour for 8 hours, starting at 
8 a.m. and continuing until 5 p.m., with 
| hour of rest at noon; those of group V 
were stimulated 10 minutes every half 
hour for 8 hours distributed as described ; 
those of group VI were stimulated 15 
minutes every half hour for the 8 hours 
and those of group VII were stimulated 
20 minutes every half hour for the 8 
hours. Animals of group VIII were stim- 
ulated throughout the described 8-hour 
day. Animals of group IX were normal 
controls which were neither denervated 
nor stimulated. 


use as controls. 


The electrodes were applied daily to 
the thigh, with electrode jelly under 
them, and were fastened to the shaved 
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skin with collodion. The current was 
that which would cause maximal con- 
traction of the whole extremity. The 
rats were housed in individual cages dur- 
ing stimulation (fig. 1). This procedure 
of stimulation was repeated on each of 
the denervated, stimulated rats every 
day for 25 to 30 days, at the end of 
which the denervated gastrocnemius 
muscle group was tested for work output 
and endurance. For the testing, electri- 
cal stimulation again was used, ‘To write 
of this as “‘test-stimulation,” will prevent 
confusion with the preliminary period of 
25 to 30 days of therapeutic electrical 
stimulation. 


Fig. | — Housing of the animals in individual 
cages during stimulation of the denervated ex- 
tremity. Note the position of the electrodes on 
the extremity and their connection with the 
stimulator. 


The operation preliminary to the test- 
ing and the testing itself were performed 
with the animals under anesthesia pro- 
duced by pentobarbital sodium. The 
Achilles tendon was excised from its in- 
sertion. From the freely hanging tendon, 
a 100-gm. weight was suspended by a 
wire which, midway of its length, passed 
around a tallying pulley (fig. 2). The 
muscles were test-stimulated by a cur- 
rent introduced once every 3 seconds for 
several hours, during which time work 
output was recorded every 100 seconds 
by use of the timer illustrated in figure 2 
Every tally unit represents a 4-cm. lift 
of the weight. Therefore, every unit 
registered represents 400 gm.-cm. of 
done by the activated muscle 
group. About 200 observations were ob- 


work 


A 


_ 
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Fig. 2 — Position of the rats with the Achilles 
tendon isolated and connected to the —— 


The wire from which the weight is suspended 
passes around a pulley for measurement of 
work output of the muscles. 


tained on work output from each animal. 
After that the animals were killed and 
the gastrocnemius, the anterior tibial 
and the plantaris muscles of the denerv- 
ated extremity were carefully isolated, 
weighed and compared with those of 
the intact contralateral limb 


Results 


Comparison of the data in tables | 
and 2 on the work output of denervated 
unstimulated, denervated stimulated, 
and intact muscles indicates that thera- 
peutic electrical stimulation enabled 
denervated muscles to do more work 
than the corresponding denervated un- 
stimulated muscles of litter mates. For 
example, it is shown in table | that the 
total work output of denervated unstim- 
ulated muscle averaged only 19.9 + 3.9 
gm.-meters per 100 seconds while the 
average work output of denervated 
stimulated muscles ranged from 41.2 + 
5.8 to 135.9 + 15 gm.-meters per 100 
seconds. ‘The average total work output 
of denervated unstimulated muscle was 
only 7.6 per cent of that of intact mus- 
cle as compared with the average total 
work output of denervated stimulated 
muscle, which averaged from 15.7 to 
51.8 per cent of that of intact muscle. 
Electrical stimulation, even for very 
short periods, was helpful. The total 
work output of denervated muscle, stim- 
ulated for only 5 minutes each half hour 
(group IV of table 1) averaged 40 per 
cent of normal. The highest average 
total work output of denervated muscle, 
as shown in table 1, was 135.9 + 15 gm.- 


meters per 100 seconds, while that of 


the intact muscle was 262.4 + 9.2 gm.- 
meters. This suggests that electrical 
timulation neither completely prevents 
the reduction of, nor completely re- 
plenishes, the power of denervated mus- 
cle to do work such as it should do when 
its connections with the nervous system 
are intact. 

lable 2 demonstrates that the work 
output in the second and third 100 sec- 
onds was much less if the muscle was 
denervated and unstimulated than if it 
was denervated and stimulated or in- 
tact. These values for initial work out- 
put (table 2) and the average values 
for total work output (table 1) per 100 
seconds indicate that denervated unstim- 
ulated muscle could not put out as much 
work as denervated stimulated muscle, 
and that its endurance was limited as 
well. 

The influence of varying the duration 
of the periods of daily electrical stimu- 
lation of denervated muscle is demon- 
strated in figures 3 and 4. Whether the 
denervated muscle was stimulated con- 
tinuously throughout the 8-hour day or 
for only 5 minutes every half hour 
throughout the 8-hour day, the degree 
of improvement of the muscle in en- 
durance and in ability to do work did 
not differ greatly (fig. 3). 

Figure 4 represents the average work 
output for the first 100 seconds. The 
values are higher than the average values 
for the total series of observations rep- 
resented in figure 3. In the first 100 sec- 
onds (fig. 4), there was less difference 
between the work output of muscles 
which were stimulated 5 minutes each 
half hour and those which were stimu- 
lated continuously throughout the 8 
hours than was found when the same 
comparison was made (fig. 3) relative 
to the average total work output. Simi- 
larly, the average work output of dener- 
vated unstimulated muscles for the first 
100 seconds (fig. 4) is higher than the 
corresponding average representing the 
total output (fig. 3). This indicates, 
again, the inferiority in endurance of 
the denervated unstimulated muscle as 
compared with that of denervated stimu- 
lated muscle. 


7 

i 

Timer | r 
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Table |: Total Work Output of Denervated Unstimulated, Denervated 


Group State of stimulation Number of 
muscle (minutes) animals 
I Denervated None 12 
Il 40 14 
Wt 60 17 
IV 80 13 
Vv 160 16 
vi 240 il 
Vil 320 12 
Vill 480 12 
IX Intact None 12 
*The value following the * Is the standard error 
Table 2: 
Daily 
Group State of stimulation Number of 
muscle (minutes) animals 
Denervated None 12 
30 4 
60 17 
IV 13 
160 16 
VI 240 11 
vil 320 12 
Vill 480 12 
IX Intact None 12 
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Average 
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Stimulated, and intact Muscle 


Average of total 
work output 


work output 


Gram-meter 
per 100 sec.* 


19.9 3.9 


2nd 
100 seconds 


Per cent 
of normal 


7.4 
15.7 


Initial Work Output of Denervated Unstimulated, Denervated Stimulated, and intact Muscle 


gram-meters/100 seconds* 


100 seconds 


*The value following the *+ is the standard error of the 


| 

f sare age Work Ovipet = 

6 Muscles 

240 — 

5 200 | 

} 

5 

4 

< 0 30 60 160 745 


Fig. 3 — Influence of therapeutic stimulation 
on total work output of denervated muscle. 
The shaded areas represent two standard de- 
viations from the average values. The numbers 
on the various points of the curve for de- 
nervated muscles give the work output in per- 
centage of that for intact muscles. From group 
IV to group VIII inclusive, stimulation was re- 
spectively for 5, 10, 15, 20 and 30 minutes 
of each half hour through the 8-hour day. 
Thus, the number of minutes below the graph 
represent, in group IV, 5 x 16=80; in group 
V, 10 x 16160, and so on until, in group 
Vill, the multiplication is 30 x 16, of 480. 
This quantity represents all the minutes of an 
8-hour day and in group VIII actually, stimula- 
tion was continuous throughout 8 hours. The 
percentage difference between groups IV and 
was slight, 


63.3 > 10.0 20.0 + 2.7 7.7 32.4 
91.7 = 8.0 4997 8.5 47.4 5.7 
115.3 13.1 9.5 72.7 + 11.7 
134.8 > 114 94 99.4 12.8 
139.5 * 114 83.0 + 12.9 95.5 > 14.0 
136.7 + 18.5 916 > 164 96.5 + 14.1 
142.0 + 18.9 86.7 = 15.2 104.7 + 16.9 
145.7 + 11.8 907+ 8.4 118.7 + 13.1 
296.3 + 9.2 232.3 = 11.2 241.72 9.9 
mean 


200}- 


> 
2 240} 


Average Wort Output Grom-Me 


or 


Fig. 4 — Influence of therapeutic stimulation 
on the initial (first 100 seconds) work output 
of denervated muscle. The explanation of the 
characters and shading used on the graph is 
the same as that given in the legend of figure 
3. Except that the average total work output 
represented in figure 4 is slightly higher than 
that represented in figure 3, the graphs are 
much the same. 


It is evident (table 3) that a muscle 
loses about 75 per cent of its weight in 
25 to 30 days after denervation, Treat- 
ment by electrical stimulation reduces, 


— 
2174 a 
2434 5.8 
a519 698 + 101 26.6 
2463 105.0 + 13.5 40.0 ; 
2278 15.6 + 9.9 44.1 
1979 113.7 + 15.5 43.3 ol 
2225 116.0 + 16.2 42 : 
2276 135.9 + 15.0 51 
2274 262.42 9.2 100 
: 
= 
ted 
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but does not prevent, loss of weight after 
Even 


tion for the described 8 hours daily does 


denervation continuous stimula- 
not prevent such loss of weight. Loss of 
weight runs roughly parallel with reduc- 


tion in work output and in endurance 


Table 3: 
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June, 1955 
and endurance of denervated stimulated 
muscle can be attributed to retardation 
in loss of the following: Weight, myosin, 
adenosine triphosphatase, and adenosine 
triphosphate 

In this study, however, no matter how 


and the Weight of Unstimulated 


and Stimulated Muscles 25 to 30 Days After Denervation 


Weight of muacle, mg. 


State of Dally Gastrocnemius Plantaria« Tibialis anterior 
Group muscle stimulation Weight f normal Weight % of normal Weight % of normal 
(minutes) 
! Denervated None 4 24 102 26 149 a 
0 26 27 152 25 
mi 129 32 139 23 
1V 7 177 29 
ino Hil 2 102 149 26 
vi 40 70 144 ‘4 40 
vu 20 74 0 118 0 14% 23 
vi xo 131 175 29 
IX Intact None 1887 100 100 613 100 
Comment often a denervated muscle was stimu- 
lated, its work output and endurance 
In a previous study” it was noted I nduran 
were far below those of intact normal 
that the reddish color imparted to mus- : 
muscle. Hence, after denervation, thera- 
cle by myohemoglobin is much reduced 
peutic electrical stimulation would be 
in denervated unstimulated muscle as 


compared with denervated stimulated 
muscle. This is in accord with the known 
fact that the uptake of 
denervated muscle is reduced 


oxygen” by 
Also, de- 
nervation results in metabolic alterations 
dependent on change in the quantity of 
glycogen, 
adenosine triphosphate, 


myosin, creatine phosphate, 
the 


tivity of adenosine triphosphatase, suc- 


and in ac- 


cinic dehydrogenase and cytochrome 


oxidase.” ™ By these changes, the ability 
of denervated muscle to produce energy 
is reduced far below that of normal 
muscle 
Stimulated 


ever, is less handicapped than is unstim- 


denervated muscle, how- 
ulated denervated muscle because elec- 
trical stimulation partially restricts the 
reduction in enzymic action and chemi- 
cal content. Myosin is considered to be 
the substrate of mecha- 
nism. Adenosine triphosphate in the pre- 


sence of its 


the contractile 


enyzine, adenosine triphos- 
phatase, initiates muscular contraction 
As compared with denervated unstimu- 


lated muscle, the greater work output 
| 


expected to be helpful but it should not 
be expected to render the muscle capable 
of retaining or re-establishing its normal 
state. 


Summary 


was undertaken to an- 


swer two and possibly three questions: 


This study 


1. Does electrical stimulgtion increase 
the work output and endurance of de- 
nervated muscle? 2. Do repeated daily 
periods of electrical stimulation, of vary- 
ing duration, influence proportionately. 
or inversely, or not at all, the work out- 
put and endurance of denervated mus- 
cle as well as the course of atrophy of 
denervation? The answer to the second 
question was positive; answer to a third 
Is it likely 


that an optimal duration and number 


question was desirable: 3. 


of daily treatments by electrical stimu- 
found? 

The answers to all the questions were 
positive. As far as work output, endur- 
ance and optimal stimulation were con- 


lation be 


cerned, stimulation for 30 minutes once 
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daily had slight beneficial effect. Stimu- 
lation for 30 minutes twice daily had 
greater beneficial effect. Stimulation for 
5 minutes every half hour for an 8-hour 
day, starting at 8 a.m. and continuing 
until 5 p.m., with | hour of rest at noon, 
had substantially as much beneficial 
effect as had longer periods of stimula- 
tion each half hour. 

As for atrophy, determined by muscle 
weights 25 to 30 days after denervation, 
electrical stimulation reduced but did 
not prevent it. 

Stimulated denervated muscle was 
more efficient than was unstimulated 
denervated muscle but neither was as 
efficient as was comparable intact 
muscle. 


For reprints, write Section of Publications, The 
Mayo Clinic, Rochester, Minn. 
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Strength Decrement Index: A New Test of 
Muscle Fatigue 


Ore 


Clayton T. Shay, D.P.E. 


and 
Donald K. Mathews, D.P.E. 


Springfield 


Basic Concept 


The Strength Decrement Index 
(SDI) is proposed as a test of muscle 
fatigue. The basic concept of this test 
is that an immediate effect of fatiguing 
muscles is to reduce their ability to de- 
velop tension. This phenomenon is the 
same as the muscular weakness exper- 
ienced by the traveler after carrying a 
heavy suitcase for some distance. 

A demonstration of the strength dec- 
rement effect of fatiguing exercise on 
the elbow flexor muscles has already 
been reported.’ In this study, the elbow 
flexor muscles were fatigued through 
single-bout exercise sessions on the 
Kelso-Hellebrandt ergograph in accord- 
ance with technics previously described." 
Cable-tension elbow flexion strength 
tests were given to each subject 30 sec- 
onds after exercise, and again at five- 
minute intervals for some time to note 
the strength recovery rate. 

With a weight load on the ergograph 
equal to three-eighths of each subject's 
elbow flexion strength, the initial drop, 
SO seconds after exercise, was pro- 
nounced (29 to 32 per cent of pre-exer- 
cise strength). At seven minutes 30 
seconds after exercise, the strength loss 
was approximately 13 per cent; at 17 
minutes 30 seconds, approximately 10 
per cent; and at 42 minutes 30 seconds, 
about 4 to 5 per cent. In one instance, 
the subjects were followed for two 
hours after ergographic exercise without 


Mass 


complete return to their mean _pre- 
exercise elbow flexion strength. This 
study, therefore, justified the hypothesis 
that an immediate effect of fatiguing 
muscles is to reduce their ability to ap- 
ply muscular strength; and, furthermore, 
that degrees of muscular fatigue are re- 
flected in changed strength scores. 


Application of the SDI 


The Strength Decrement Index was 
devised as the proportionate loss of 
strength in a given muscle group result- 
ing from physical exertion. The formula 
for its computation is: 

Si - Sf 
SDI x 100 
Si 

in which: 

Si Initial strength: taken before 
exercise 

Sf = Final strength: taken after 
exercise 

The application of the SDI has been 
made in pack-carrying and swimming 
studies. Each of these will be described 
briefly. 


Pack-Carrying Study 


The authors utilized the SDI to de- 
termine the fatigue effect of various 
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MUSCLE FATIGUE TEST 


muscle groups in marching and carrying 
military packs under field conditions." 
An outdoor course of 1.25 miles over 
rough and hilly terrain was laid out; by 
repetition of this course six times, the 
distance of each march was 7.5 miles. 
The rate of march was 2.5 miles in 50 
minutes, with a ten minute stop for re- 
testing. The 30 subjects participating 
in the research were provided with reg- 
ulation army clothing and equipment, 
including rifles. The packs were of 
standard types issued by the U.S. Army 
Quartermaster Corps. 


A preliminary march and six experi- 
mental marches conducted. For 
each experimental march, variations 
were made in the amount of weight 
carried, the pack, and the location of 
the load on the body. Only one such 
factor, however, was changed at a time, 


were 


so that the effect of one variation would 
be uninvolved with the others. 


The strength of the following cleven 
muscle groups was tested immediately 
before each march and at the end of 
each 2.5 miles during the march: Shoul- 
der elevators, pectorals, trunk flexors 
and extensors, hip flexors and extensors, 
knee flexors and extensors, ankle plantar 
flexors, and right and left grip. Signifi- 
cant mean strength decrements 
found in all but three of these muscle 
groups (pectorals, right and left grip), 
although the specific group and_ the 
amount of involvement varied for the 
different marches. Statistical significance 
was tested by application of the null 
hypothesis to the comparison of means. 


were 


To illustrate the utilization of the SDI 
as a means of evaluation of the muscu- 
lar fatigue effects from pack carrying, 
the results of the final 7.5 mile march 
are presented. In this march, the sub- 
jects carried a rucksack with an overall 
load of 61 pounds. (The SDI’s for the 
tested muscle groups and ?’s represent- 
ing the difference between pre- and 
post-exercise strength means appear in 
table 1. For the 30 subjects, t’s of 1.70 
and 2.46 are statistically significant at 
the .05 and .01 
spec tively.*) 


levels of confidence re- 
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Table |: Mean Strength Decrement indices from 

7.5 Mile March with Rucksack and 6/-Pound 
Military Load 


Muscle Group SDI 


10.10 
Trunk flexors 8.08 
14.64 
Hip flexors 5.35 


Hip extensors 7.75 


Shoulder elevators 


Trunk extensors 


Knee flexors 6.46 


Knee extensors 
Ankle plantar flexors 6.58 


All but 


(knee 


one of the muscle groups 
suffered statistically 


significant losses in strength from this 


extensors ) 


march. The greatest strain was appar- 
ent on the trunk muscles. The strength 
decrement the other muscle 
groups were about the same, ex ept the 


effects on 


hip extensors which had a lower t-ratio. 
the results of all the 
marches, the shoulder elevators were sig- 
nificantly affected only when the loads 
were carried low on the back, as with 
the rucksack. Similar results occurred 
when the combat pack was carried low 
on the back. The immediate effect of 
strength loss for this muscle group, how- 


In reviewing 


ever, is not clear inasmuch as the shoul- 
der-elevation strength test was given last 
in the series of tests each time. Thus, 
approximately cight minutes intervened 
after the march was terminated before 
these muscles were tested. The estimated 
30 seconds after exercise is 


mean loss 


20 per cent. 
Swimming Study 


In a doctoral dissertation at the Uni- 
versity of Oregon, Davis’ studied among 
other things, the SDI’s resulting from 
swimming 200 yards for time. The six 
groups tested Shoulder 
flexion and extension, hip flexion and 
extension, and knee flexion and exten- 
sion. 


muscle were! 


These tests were administered ini- 
tially at the time of the subject's first 
competitive swim, when unconditioned ; 
and, again, after five weeks of intensive 
training, when in a conditioned state 
(table 2). 

The swimmers increased their times 
on an average of 25.7 seconds during 
the five weeks of training and condition- 
ing. The overall strength loss was 2 per 


cent less on the last swim. Thus, the 


| 
| | t 
2.79 
4.467 
4.53 
2.45 
1.67 
2.47 
| 
| 
} 
‘ 
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Table 2: Strength Decrement indices of College 
Students Obtained from Swimming 200 
Yards for Time 


Strength Decrement Indices 


Muscle Groups Unconditioned Conditioned 


Shoulder flexion 13.98 11.11 


Shoulder extension 22.22 18.23 
Hip flexion 17.63 8.79 
Hip extension 12.04 14.86 
12.99 12.46 
Knee extension 6.97 7.54 


Knee flexion 


Means 14.34 12.46 


effects of these all-out 
nearly the same, the improvement in 
better 
swimming times, rather than much less 
fatigue 

For SDI’s for 
various muscle groups were as high as 
50. However, the 


exertions were 


performance being reflected in 


individual swimmers, 
greatest mean loss of 
cent for the 
muscles on the first 
swim; these same muscles, which are the 


strength was 22.22 per 


shoulder extensor 
arm pulling muscles in swimming, also 
had the greatest mean loss on the last 
competitive swim 


Conclusion 


As a consequence of these studies, the 
Strength Decrement Index is proposed 
as a useful test in evaluating the effect 
of local fatigue upon muscle groups: 
Muscle fatigue is accompanied by loss 


in ability to develop tension; the amount 
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of this loss can be measured, as this 
amount varies in relation to the degree 
of fatigue, the proportionate strength 
loss may be utilized as an indicator of 


the amount of fatigue. 


For reprints, write Dr. Clarke, School of Health 
snd Physical Education, University of Oregon, 
Eugene, Ore 
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Breathing Exercises in Pulmonary Emphysema 


and Allied Chronic Respiratory Disease 


Alvan L. Barach, M.D. 
New York City 


This paper describes the breathing 
exercises employed in our clinic for the 
treatment of pulmonary emphysema and 
allied chronic respiratory diseases. The 
physiological background upon which 
these measures depend are presented 
without full discussion of the patho- 
physiology of the clinical entities them- 


selves. 
Introduction—Previous Studies 


The importance of attempts to re- 
store diaphragmatic function by breath- 
ing exercises was recognized by Hof- 
bauer,’ whose method of aiding the re- 
coil of the lungs by voluntary contrac- 
tion of the muscles of the abdomen dur- 
ing the expiratory cycle has been 
adopted by a number of investigators in 
this field.” Manual compression of the 
lower thorax and upper abdomen dur- 
ing expiration was subsequently recom- 
mended as an additional method of fa- 
cilitating a more complete emptying of 


the alveoli.””” Hofbauer’ and others** 


also employed a whistling-type of ex- 
piration in which air was slowly deliv- 
ered from the lungs. The value of pos- 
ture in promoting diaphragmatic _res- 
piration was emphasized by Heckscher" 
who pointed out that the erect military 
carriage was responsible for keeping the 
lungs in an inspiratory position. This 
view was supported by findings of an 
increase in residual air in men who as- 
sume a lordotic stance, that is with the 
shoulders drawn back and the abdomen 
sucked in, as compared to an easy stand- 
ing position.” In the leaning-forward 
posture, the tension of the abdominal 
muscles is relaxed with presumably less 
interference with inspiratory descent of 
the diaphragm. 

Cooper” in 1839 and Duchenne in 
1867" described diaphragmatic respira- 
tion as being superior in ventilatory ef- 
fectiveness to that of the chest muscula- 
ture. Heath” in 1919 found that the 
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lower lobes of the lungs were inflated 
in the main by excursion of the dia- 
phragm. In a study of the incidence of 
chest complication after surgical pro- 
cedures, Hawkins” reported that the 
vital capacity was reduced 60 per cent 
with complete immobility of both leaves 
of the diaphragm. Herxheimer” and 
Wade and Gilson™ demonstrated that 
the movement of the reserve of air was 
proportionate to the degree of movement 
of the diaphragm. In normal subjects 
tilted 45 degrees downward, thorax to 
head, the diaphragm was elevated ap- 
proximately 6 cm. into the chest, with 
a marked decrease in lung volume and 
an increase in reserve diaphragmatic 
respiration.” 

Reich” in 1924 originally showed that 
introduction of air into the peritoneal 
cavity resulted in 3 cm. elevation of the 
diaphragm, with a corresponding in- 
crease in its excursion and relief of 
dyspnea. Pneumoperitoneum as a treat- 
ment for patients with pulmonary em- 
physema was considered to be beneficial 
by most investigators in the majority of 
cases. Among the physiological effects 
noted are a decrease in lung volume due 
mainly to a decrease in residual air; a 
variable increase in the vital capacity 
and the maximal breathing capacity; the 
minute volume of breathing was lowered 
or unchanged, and the arterial oxygen 
saturation increased in some cases.” ™ 
The venous pressure was diminished,” 
but in our studies this was noted only 
in those cases where dyspnea was re- 
lieved and diaphragmatic motion was 
restored.” Increasing the intra-abdomi- 
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nal pressure by the application of a low 
abdominal belt was found to result in 
similar although less marked changes, 
namely, an increase in the height and 
excursion of the diaphragm, and with 


= 
improvement in dyspnea. 


Recent Physiological Studies on 
Diaphragmatic Function 


Studies on the use of the head-down 
position in patients with pulmonary em- 
physema revealed the following specific 
effects which resulted from shifting from 
the erect sitting position to one in which 
the thorax was tilted head-down approx- 
imately 20 degrees. An increase in ele- 
vation of the diaphragm of 3 to 5 em. 
with a corresponding increase in its ex- 
cursion; an immediate decrease in pul- 
monary ventilation of 20 to 25 per cent 
and a corresponding relief of dyspnea 
in a high majority of cases, and im- 
proved diffusion and perfusion as a con- 
sequence of selective ventilation of the 
lower lobes of the lungs. Since the 
arterial oxygen saturation and the pH 
of these cases were either unchanged o1 
elevated; the pCO: either unchanged or 
decreased in the presence of such a 
marked lowering of the minute volume 
of breathing, the conclusion that dia- 
phragmatic breathing in the cases tested 
resulted in a more efficient exchange of 
oxygen and carbon dioxide in the alveoli 
at the bases of the lungs was reached.” 
A striking example of the importance of 
selective pulmonary ventilation is seen 
in the prompt disappearance of the in- 
efficient, burdensome ventilation char- 
acteristic of many patients with pulmon- 
ary emphysema. Even though lung vol- 
ume and bronchial diameter were re- 
duced by the head-ward tilt of the thor- 
ax, trapping of air did not take place 
The lung relaxation pressure was in- 
creased by the upward visceral pressure 
on the diaphragm. A marked lowering 
of the pulmonary ventilation and a re- 
sultant lowering of the pressure drop 
between the alveoli and the large 
bronchi was noted. The work of breath- 
ing was conspicuously decreased 


When the patient’s posture is changed 
from erect sitting to a bending forward 
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position of approximately 40 degrees, 
the pulmonary ventilation is also gener- 
ally decreased but to a lesser extent, i.e., 
approximately 8 per cent, accompanied 
by an increase in lung volume of ap- 
proximately 10 per cent of the vital ca- 
pacity. In current and unpublished 
studies, the application of a lower ab- 
dominal belt when combined together 
with the leaning-forward position re- 
sulted in a more marked (20 per cent) 
lowering of the pulmonary ventilation 
in most instances. Ventilation decreased 
from 10,440 to 8550 ce. per minute in- 
cident to a change from thoracic to ab- 
dominal (diaphragmatic breathing) in- 
duced by increasing the intra-abdominal 
pressure by a belt and the leaning-for- 
ward position (fig. 1). It appears to be 
evident that procedures which decrease 
the downward ‘pull of the viscera on the 
diaphragm will aid recoil of the lungs, 
thereby improving diaphragmatic excur- 
sion and relieving dyspnea. 


PULMONARY EMPHYSEMA 


ERECT POSTURE 
WITH BELT 


Costal Diaphragmatic 
Breathing 


Fig. | — Lowering of pulmonary ventilation 
in a patient with pulmonary emphysema due 
to leaning-forward posture and G-B Emphy- 
sema Belt. Ventilation sitting erect, with costal 
breathing is 14,400 cc. per minute; ventilation 
leaning forward 40 degrees with emphysema 
belt attached and Sesiennetie breathing is 
8,500 cc. per minute. 
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BREATHING EXERCISES 


In addition to the favorable effects of 
initiating diaphragmatic respiration on 
dyspnea, ventilation of poorly aerated 
alveoli at the bases of the lungs provides 
efficient cough 
air flow does not 


a more mechanism. 
When 


distal to occluding mucous plugs, these 


reach alveoli 
secretions are retained even in the pres- 
Un- 


fortunately, the usual upper intercostal 


ence of vigorous coughing efforts. 


type of ventilation seen in patients with 
emphysema and allied respiratory dis- 
eases may be accompanied by actual 
ascent of the diaphragm during inspira- 
tion with rebreathing from upper to 
lower lobes and inadequate aeration of 
Table 1 lists a 
variety of diseases characterized by im- 
paired bronchial drainage. The thera- 
peutic methods employed include not 


the alveoli at the bases. 


only the head-down position but also 
diaphragmatic breathing and other pro- 
cedures such as manual compression of 
the chest, deliberate coughing after in- 
halation of bronchodilator acrosols, and 
the recently developed mechanical meth- 
od of blowing secretions from the lungs, 


a, 


exsufflation with negative pressure.” 
Table 2 presents an outline of the man- 
agement of pulmonary emphysema 
which includes physical methods of in- 
creasing effectiveness of breathing, and 
procedures employed in elimination of 
bronchial secretions and bronchospasm. 
Since all these measures will not be dis- 
cussed in detail, it is of interest to point 


out that breathing exercises play a role 


with other therapeutic programs in the 


treatment of chronic respiratory disease 


as well. 


Although symptomatic 
has been reported from the use of volun- 


improvement 


tary abdominal contraction during ex- 
piration, tests of respiratory function 
have not reflected the benefit expected 
from subjective reports of the patients 
themselves.” However, respiratory func- 
tion tests, such as the vital capacity and 
maximal breathing capacity, have not 
in our study too, revealed the benefit 
derived from diaphragmatic respiration. 
Determination of comparative response 
to the inhalation of air and 100 per cent 
oxygen has seemed to mirror clinical im- 
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Table |: Physical Methods Employed to Facilitate 
Drainage in Respiratory Tract Infections 


METHODS 


Postural drainage 


Head-down position 
Thorax tilted headward 15 to 20 degrees 


Exsufflation with negative pressure 
Inhalation of broncho-dilator aerosols 
Deliberate coughing 

f Manual compression of lower chest 


Diaphragmatic breathing 


DISEASES IN WHICH PHYSICAL METHODS 
MAY AID IN CONTROLLING INFECTION 
1 Chronic bronchitis 
2. Bronchial asthma 
Bronchiectasis 
Pulmonary emphysema 
Pollomyelitis 
Myasthenia gravis 
Neurological disorders 
Post-operative conditions 
Pulmonary atelectasis 


Sinusitis 
Table 2: Management of Pulmonary Emphysema 


PHYSICAL METHODS OF INCREASING 
EFFECTIVENESS OF BREATHING 
Instruction in diaphragmatic breathing 
Tilting thorax headward 15 to 20 degrees 
Forward bending posture 
Elastic 2-band abdominal support 
(Spencer Gordon-Barach) 
Manual compression of lower thorax 


ELIMINATION OF BRONCHIAL SECRETIONS 
AND BRONCHO-SPASM 


a. Inhalation of broncho-dilator aerosols 
Aminophylin, Ephedrine, Lodides, Ipecac 
Deliberate non-forceful coughing 
Cortisone, ACTH, Ether 
Fowlers solution 


Fever, Demerol 


Exsufflation with negative pressure, 
bronchoscopy 
Outline of physical methods of increasing effective- 
ness of breathing and procedures employed in elimi- 


nation of bronchial secretions and bronchospasm in 
patients with pulmonary emphysema. 


provement in a more satisfactory way 
The tech- 


nic of obtaining pulmonary ventilation 


than other measurements.” 


with level respiratory graphs and an 
maintenance of the 
concentration breathing air 
high oxygen mixtures has been previ- 


automat oxygen 


when 


ously described”, but a somewhat simpler 
approach to the device is shown in figure 
2. The principle of this technic depends 
on an inlet of oxygen into the spirometer 
when a leveling device to which it is 
attached falls below the previous spirom- 
By employing an additional 
spirometer for storage of oxygen, simul- 
measurements of the 
consumption and the pulmonary ventila- 
tion may be obtained on the 
record, 


eter level. 


taneous 


oxygen 


Same 


| 
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Fig. 2 — Device for automatic maintenance 
of the oxygen concentration of air or oxygen 
enriched atmospheres with simultaneous meas- 
urement of the oxygen consumption, and provi- 
sion of level respiratory graphs: (a) Spiro- 
meter bell containing oxygen; (b) weight; (c) 
oxygen outlet leading to water trap; (d) water 
trap; (e) water valve; (f) trap; (g) rubber 
tube; (h) oxygen inlet; (i) flutter valves; (j) 
spirometer bell; (k) leveling bulb; (1) respira- 
tory pen; (m) Reichert counter; (n) oxygen 
volume pen; (o) paper role, and (p) timer 


graph. 


In our experience, voluntary contrac- 
tion of the abdominal musculature in- 
frequently becomes an automatic habit, 
which is spontaneously carried out by 
the patient during exertion. The pro- 
cedure we employed to develop dia- 
phragmatic breathing depends upon re- 
laxation of the abdominal wall: the de- 
liberate cultivation of the habit of dia- 
phragmatic breathing, posture, and in 
most cases, the use of the Gordon-Barach 
Emphysema Belt.* The patient is in 
most instances placed head-down, pre- 
ferably 15 to 22 degrees; if supine, a 10 
pound sandbag weight is applied to the 
abdomen or pressure is exerted by the 
G-B belt. The patient is told that pro- 
trusion of the abdomen during inspira- 
tion represents the use of the diaphragm 
In the head-down position, the patient 
quickly observes, with one hand on the 
chest and the other on the abdomen, 
that diaphragmatic breathing is taking 
place. He is thereupon instructed to 
stop, as much as he can, any use of the 
upper intercostal or neck musculature. 
The training is continued in the supine 
position, and later in a chair leaning 


*Manufactured by Spencer, Inc New Haven, 
Conn 
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forward at an angle of approximately 
40 degrees. During the training, the pa- 
tient still retains the hand on the lower 
abdomen thereby witnessing the correct, 
diaphragmatic abdominal protrusion, as 
contrasted to the incorrect elevation of 
the chest during inspiration. 


The practice of diaphragmatic breath- 
ing is continued by the patient in the 
hospital or at home during periods of 
one-half to one hour in duration, two 
or three times daily or longer, if the 
patient is able to do so. In the erect- 
standing position, the flattening and ten- 
sion of the abdominal musculature ap- 
pears to prevent satisfactory descent of 
the diaphragm. The patient is instructed 
to relax, lean forward and maintain as 
far as possible, the degree of diaphrag- 
matic movement previously obtained in 
the supine and head-ward tilt of the 
thorax positions. In the standing pos- 
ture, the aid of the emphysema belt is 
generally required to enable the patient 
to carry on satisfactory diaphragmatic 
excursion. In patients developing dysp- 
nea during the night, a 10 pound sand- 
bag or the belt is helpful at times when 
strapped to the lower abdomen while 
the patient is lying supine. Unfortun- 
ately, many patients with pulmonary 
emphysema are found in the wards with 
the Gatch of the bed elevated. This po- 
sition is useful to patients who have 
cardiac disease or to those who find it 
an effective posture for coughing. How- 
ever, even in patients with bronchial 
asthma, the ventilation as well as the 
dyspnea of the patient is relieved if the 
thorax is tilted sufficiently headward to 
initiate diaphragmatic breathing. The 
degree of tilt depends in part on the 
weight of the liver, spleen and other or- 
gans. Despite the fact that the vital 
capacity is lowered in cases presumed to 
be orthopneic because of bronchospasm, 
the increased exchange of oxygen and 
carbon dioxide provided diaphragmatic 
breathing is initiated, does, in fact, re- 
lieve shortness of breath. 


The clinical and physiological results 
of diaphragmatic breathing in several 
hundred patients with pulmonary em- 
physema observed since 1947, have led 
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us to believe that change from an upper 
thoracic to a predominantly diaphrag- 
matic respiration is the single most val- 
uable contribution of the various physio- 
logical methods employed to improve 
the mechanics of Al- 
though the electrophrenic resuscitator 
was found to be a dramatic and en- 
lightening technic of initiating diaphrag- 
matic respiration, the method of em- 
ploying the head-down position is sim- 
pler and equally effective. However, pa- 
tients with pulmonary emphysema do 
not abandon the inefficient type of ven- 
tilation accomplished by the shoulder 
girdle and the neck muscles unless dia- 
phragmatic breathing does actually 
take place. It may be pointed out that 
since the surface area of the diaphragm 
is approximately 270 square cm., a rise 
of 2 em. would contribute a substantial 
increase in tidal volume, even though 
the maximal excursion took place in its 
central area. 

Although the fluoroscopic table is the 
most efficient method employed in de- 
termining the head-down position that 
will result in maximal diaphragmatic 
excursion without excessive pooling of 
blood in the head or in the mediastinum, 
a simpler method used with hospitalized 
patients is to elevate the foot-end of the 
Gatch spring, and place the head of the 
patient in the middle of the bed with 
the trunk at a head-down angle of 16 
to 22 degrees. One precaution to be ex- 
ercised is not to permit the legs of the 
patient to dangle downward over the 
foot of the bed since the abdominal wall 
might then be tightened to such an ex- 
tent as to interfere with easy diaphrag- 
matic breathing. Elevating the foot of 
the bed with high shock blocks may not 
be adequate unless the additional use of 
pillows under the trunk, the emphysema 
belt or a sandbag is employed. 


Manual Compression of the Chest 
and Lower Abdomen 


Manual compression of the lower four 
ribs and the upper surface of the abdo- 
men underneath the ribs anteriorly is 
used in the latter half of expiration to 
facilitate expiratory ascent of the dia- 
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phragm. This maneuver is now em- 
ployed in our clinic as a sudden forceful 
pressure repeated three times during the 
expiratory cycle not only to decrease 
alveolar overdistension but to produce a 
high expiratory flow rate and thereby 
facilitate the movement of secretions 
from the smaller bronchi into the upper 
respiratory passageway.” The operator 
generally stands behind the patient, us- 
ing the palms of the hands which should 
be extended, to press simultaneously up- 
ward underneath the anterior ribs and 
inward along the lateral rib margins to 
produce the quick chest and upper ab- 
dominal compression. The maneuver is 
particularly effective after inhalation of 
bronchodilator aerosols. In experimental 
studies, it has been shown that the vital 
capacity may be increased from 200 to 
1000 cc. immediately after ten compres- 
sions even in the absence of epinephrine 
compounds used as a bronchodilator.” 


The patient is taught to perform the 
maneuver without assistance. If he is 
unable to compress the chest consecu- 
tively during ten expirations, he may al- 
low a minute or two between each pro- 
cedure, Sitting comfortably in a chair, 
often bending slightly forward, he can 
place the palms of both his hands partly 
under the ribs and partly along the lat- 
eral margin and elevate his own dia- 
phragm during the latter part of expira- 
tion. The result of this mechanical up- 
ward pressure on the diaphragm is fre- 
quently revealed by audible wheezing 
sounds as air is emitted from the lungs. 
Although noticeable subjective _ relief 
may ensue, the patient is informed that 
a repetition of the maneuver may be 
required in three or four hours, espe- 
cially if undue physical exertion has 
taken place. 


Pursed-Lip Breathing 


A whistling, humming sound made 
during expiration was recommended by 
Hofbauer,’ Schutz’ and Livingston’ for 
patients with bronchial asthma and pul- 
monary emphysema. Livingston  in- 
structed the patient to take a quiet in- 
spiration followed by a long expiration 
with lips partially closed to make an “F” 
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sound. In our use of pursed-lip breath- 
ing, a full inspiration followed by a slow 
expiration against the pressure induced 
by constricting the lips is considered an 
advantage. The degree of pressure is 
subject to considerable variation, since 
it is generally increased in respect to the 
backward pressure employed as dyspnea 
itself is more severe 

The physiological effects of this type 
of breathing deserve consideration in 
order to understand its varied useful- 
ness. It is of interest to note that lum- 
bermen, stone-cutters and mountain 
climbers in various parts of the world, 
spontaneously turn to pursed-lip breath- 
ing in expiration in a manner similar 
to that employed by patients with pul- 
monary emphysema. In studies on ex- 
piratory pressure breathing, it was found 
that the degree of bronchial constriction 
determined by lipiodol x-ray measure- 
ments of the bronchial diameter was 
considerably lessened during expiration 
by a positive pressure of 6 cm. of water." 
The degree of widening of the diameter 
of the bronchi was partly due to in- 
crease in lung volume and increase of 
intra-bronchial pressure. The advantage 
of this type of slow expiration following 
a full inspiration is that air would leave 
the lungs through a more patent bron- 
chial passageway, and with more time 
allotted to the expiratory cycle 

Pursed-lip breathing was also found 
to result in a rise of peripheral venous 
pressure of 60 mm. H:O during the ex- 
piratory cycle.” It would appear that 
the maneuver is used as a method of 
preventing undue congestion of the 
lungs in normal individuals undergoing 
severe exertion as well as in patients 
with cardio-respiratory disease. This ef- 
fect is comparable to the use of pressure 
breathing in the treatment of pulmonary 
congestion and pulmonary edema. The 
use of pursed-lip breathing is advocated 
not only during exercise but also in asth- 
matic dyspnea, in which the sibilant 
rales may often be heard to diminish o1 
disappear during the period of its use 
Of interest is the fact that one frequently 
sees patients with pulmonary disease in 
whom psychosomatic factors are operat- 


ing and in whom rapid respiration with 


the mouth open results in audible wheez- 
ing. This is particularly observed in pa- 
tients who seek disability. The sinister 
consequences are obvious, namely, in- 
creased dyspnea as result of the lack of 
backward distending pressure on the 
smaller bronchi; a more rapid pressure 
drop from the alveoli to the cartilagen- 
ous ends of the bronchi which promotes 
bronchial closure, as well as a lowering 
of the peripheral venous pressure of 15 
to 20 mm. water during this type of 
rapid, open-mouth breathing.” 

The advantages of a slow expiration 
induced artificially by pursed-lip respira- 
tion have been clarified by the studies 
on expiratory air flow in which it is 
shown that rapid breathing or coughing 
results in bronchial closures as a conse- 
quence of a relative increase in intra- 
alveolar over intrabronchial pressure.“~™ 
Although decrease in outward lung trac- 
tion on the bronchial wall is a factor 
responsible for retarded air flow, a ma- 
jor physiologic handicap in pulmonary 
emphysema is bronchial constriction as 
revealed previously by clinical relief of 
dyspnea after inhalation of broncho- 
dilator aerosols, and helium-oxygen mix- 
tures and pressure breathing; and spiro- 
metric records which have shown in- 
creases in maximal minute ventilation 
and in expiratory volume flow rates as 
well as a lowering of the minute volume 
of respiration after inhaling epinephrine 
(1 per cent) or racemic epinephrine 
(2.25 per cent) (Vaponefrin Isuprel, 
Dylephrin) or other compounds.*”"““ 
The advantage of pursed-lip breathing, 
therefore, includes a more efficient emp- 
tying of the alveoli as a result of a wid- 
ened bronchial diameter and an_ in- 
creased time during which the inspired 
air may be exhaled, in addition to the 
preservation of a more favorable rela- 
tion between the elastic pressure of the 
lungs which tends to keep the bronchi 
open in comparison to the pressure 
gradient between the alveoli and the 
large bronchi. 


Breathing Exercise Appendix for 
Patients with Pulmonary Emphysema 

These directions apply to the patient 
with pulmonary emphysema or allied 
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BREATHING 


respiratory diseases to the extent indi- 
cated by a physician. 

1. On awakening the patient should 
reach for the nebulizer, of the fine 
particle size type and in which there 
would be 10 to 12 drops of a broncho- 
dilator solution, such as | per cent 
epinephrine or, preferably, 2.25 per 
cent racemic epinephrine (Vaponefrin) ; 
if patient is resistant to epinephrine, | 
per cent Isuprel, or similar compounds 
with addition of anti-cholinergic 
drug, i.e., atropine such as Dylephrin, 
should be used. The rubber hand bulb, 
squeezed vigorously three times during 
the course of a deep inspiration, is gen- 
erally repeated five to seven times. In 
patients who have equipment for con- 
tinuous nebulization, 0.5 cc. of the 
bronchodilator solution is mixed with 2 
cc. of normal saline and inhaled with 
a mouthpiece or mask rebreathing ap- 
paratus during a period of 12 to 15 
minutes.* In some instances one-half of 
the solution is inhaled before breakfast 
and one-half afterwards. The patient 
with pulmonary emphysema and at 
times those with bronchial asthma, may 
have severe attacks of difficulty in 
breathing in the morning when moving 
about. This may be due to spasm of the 
bronchi but more often is a result of 
obstruction of the bronchi produced by 
the mucus that has accumulated during 
the night. It is therefore important, in 
order to prevent these attacks of dysp- 
nea, to accomplish a dilatation of the 
bronchi and elimination of the mucus 
before any of the usual morning exer- 
cise takes place. 

2. Manual compression of the lower 
ribs and upper abdomen is carried out 
immediately after the nebulizer is used 
with the patient still lying quietly in bed 
or, if desired, sitting up. The purpose 
of this maneuver is to squeeze excess air 
out of the lungs and to propel the mucus 
in the dependent parts of the lower and 
smaller bronchi into the upper respira- 
tory tract where it might be more read- 


*The mouthplece apparatus is made by the 
Vaponefrin Co., Upper Darby, Pa the mask, with 
a positive pressure attachment and inspiratory disc 
removed, by the O.E.M. Corp., East Norwalk, Conn 
air pumps by the Mathof Corp., Avenel, NJ., and 
Medical Specialties, Boonton, NJ 
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ily expectorated. Both hands are placed 
on the antero-lateral lower ribs and on 
the upper abdomen. The position may 
be determined by leaving a hand’s length 
space between the two hands which 
should be kept fully extended and not 
bent during any part of the maneuver. 
The thumb, index and middle fingers 
are pressed vigorously inward against 
the lower three ribs; the fourth and fifth 
fingers are pressed upward and_ back- 
ward against the abdominal wall. If the 
hands are kept straight and rigid, undue 
pressure on the muscles of the abdomen 
will not take place. Manual compres- 
sion, which is carried out during the 
latter half of expiration, should consist 
of sharp, abrupt vigorous compressions, 
generally repeated consecutively — ten 
times. In patients who are weak or short 
of breath, an interval of one or two 
breaths may afford comfort between 
each chest compression. A nurse, physi- 
cal therapist or assistant may be required 
to secure maximum effectiveness for this 
maneuver. During this expiratory com- 
pression, rales may be heard before the 
mucus is expectorated. Manual com- 
pression appears to be more effective if 
it is combined with pursed-lip breathing. 


3. Deliberate coughing should then be 
initiated whether or not mucus has been 
eliminated during the two previous pro- 
cedures. Coughing should not be violent 
since forceful coughing results in the de- 
velopment of too much pressure within 
the chest cavity and premature closure 
of the smaller bronchi rather than ex- 
pulsion of mucus! The cough should 
follow a deep inspiration and should 
therefore be of slight or moderate de- 
gree. In order to develop a faster veloc- 
ity of air from the lungs, it is helpful in 
some instances, to employ manual com- 
pression at the same time as the cough. 


If there is still evidence of mucus re- 
tained within the chest by the presence 
of audible gurgling sounds during the 
cough, the foregoing three procedures 
should be repeated namely, inhalation 
of a bronchodilator aerosol, manual 
compression and deliberate coughing. 
The procedures should be repeated pre- 
ferably at four p.m. but no later than 
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six p.m. if at all possible, and once again 
during the latter part of the evening 
before retiring 

+. Diaphragmatic breathing is prac- 
ticed after breakfast as well as after 
other meals and as often as time permits 
(at least one-half hour three times daily) 
until the patient has become experienced 
in the use of diaphragmatic respiration. 
The easiest and by far the most effec- 
tive method of learning to breathe with 
the diaphragm is to plac e one’s self in 
a position in which the chest is inclined 
toward the head at an angle between 
12 and 25 degrees. In hospitalized pa- 
tients, the foot-end of the Gatch may be 
sharply elevated so that the patient’s 
thorax is inclined toward the middle of 
the bed. A pillow should be placed un- 
der the patient’s head. The knees should 
be drawn forward from the foot-end so 
that tension on the abdomen does not 
occur. Initiation of diaphragmati 
movement often takes place spontan- 
cously but it is necessary to be aware of 
the fact that inflation of the chest by 
the muscles of the neck, shoulder girdle 
or upper thorax should be stopped. 
Breathing should be confined exclu- 
sively to the diaphragm which is mani- 
fested by its protrusion during inspira- 
tion. 

Other methods of achieving a head- 
ward tilt of the thorax include high 
shock blocks under the foot of the bed, 
additional pillows under the lumbar 
vertebral column, employment of 
draulic bed lifters,* glamour boards or 
chair under the foot of a hospital bed 
or cot. Pillows should be put under 
the head, but not under the thorax, in 
order to take full advantage of the 
pressure of the liver, spleen and other 
organs which push the diaphragm 
upward during expiration. One of the 
primary difficulties handicapping pa- 
tients with emphysema is that the elas- 
tic quality of the lungs is impaired to 
such an extent as to interfere with rais- 
ing of the diaphragm into the chest dur- 
ing expiration. The head-down position 
allows the weight of the abdominal or- 
gans to accomplish this naturally. In- 


*Zimmer or Du Puy Companies, Warsaw, Indiana 


spiration is then automatically accom- 
plished by contraction of the diaphragm 
which is a relatively normal organ ex- 
cept for the atrophy induced by disuse, 
which may be largely corrected. 

After practicing in the head-down po- 
sition, the supine position is used to 
carry on diaphragmatic breathing, ie., 
of such a type that the abdomen will 
protrude upward during inspiration. 
This may be facilitated by a conscious 
contraction of the abdominal muscles 
during expiration but unfortunately, 
conscious abdominal muscular contrac- 
tion is not apt to become automatic 
often enough to recommend its use es- 
pecially at this time. A more satisfac- 
tory aid is the employment of a weight 
on the abdomen such as a 10 or 12 
pound sandbag, heavy books, or the ap- 
plication of an abdominal emphysema 
belt. Belts of this type should never be 
placed above the umbilicus! Adequate 
elevation of the intra-abdominal pres- 
sure to float the abdomen upward is ob- 
tained by low abdominal belts. Those 
which reach near the ribs interfere with 
diaphragmatic descent during inspira- 
tion. The Gordon-Barach Emphysema 
telt contains two elastic metal springs 
that store the energy during inspiration 
as a result of diaphragmatic contraction 
to aid recoil of the lungs on expiration. 

The belt is put on after the patient 
has eaten breakfast. He then inspires 
against the applied pressure which is 
moderate in degree at first and is later 
increased by tightening the straps. It is 
generally helpful to place one on the ab- 
domen and one on the chest in order to 
feel as well as see the degree of chest 
movement to be abandoned and the ex- 
tent of diaphragmatic movement to be 
increased, 

Abdominal breathing is then prac- 
ticed in the sitting position, first leaning 
forward at an angle of 45 and later 15 
degrees, never sitting or for that matter, 
standing erect. The leaning-forward po- 
sition is similar to the head-down posi- 
tion. Weight of the viscera does not ex- 
ercise as much force to oppose expira- 
tory contraction of the lungs as is evi- 
dent when one leans forward or stands 
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If man were to walk with the 
thorax bent as far forward as does the 
gorilla the diaphragm could move almost 
horizontally and the downward pull of 
the liver and spleen would handicap 
diaphragmatic excursion very little. Of 


erect. 


all the recommendations listed, the most 
important is thought to be the program 
outlined for diaphragmatic breathing. 
Massage is of no value in development 
of the diaphragmatic muscle; intermit- 
tent pressure breathing devices which 
“breathe for you” are also useless in this 
respect. Nothing except active exercise 
results in hypertrophy of muscle, such as 
that induced by the head-down position, 
abdominal weights and a spring elastic 
emphysema belt. 

As the diaphragm becomes stronger, 
tightening of the belt in the lower ab- 
domen may be increased since the ele- 
vated intra-abdominal pressure will tend 
to exert a beneficial effect by raising the 
during 
recoil of the 


diaphragm higher expiration, 
and in that way, 
lungs. A tight belt should be no disad- 
vantage during inspiration the 
diaphragm is able to contract against 
the arbitrarily imposed intra-abdominal 
pressure. Table 3 indicates that a pa- 
tient with pulmonary emphysema of 
moderate degree could produce maxi- 


assist 


mal excursion of movement of the dia- 
phragm of 2.0 cm. when standing erect, 
3.6 cm. supine, and 5.3 cm. head-down. 
This response illustrates the effect of the 
downward pull of the viscera on an un- 
treated subject. 
Table 3: Effect of Posture on 
Diaphragmatic Excursion 


Diaphragmatic 


Position Excursion 
cm.* 
Standing erect 2.0 
Supine 3.6 
Head down 16 5.2 
“Average of right and left anterior 


leaves of dlaphragm 


Decreasing downward pull of the viscera due to 
change in posture from standing erect to supine and 
head-down posture results in increasing diaphragm- 
atic excursion in a patient with pulmonary emphy- 
sema. 


5. The Gordon-Barach 
Belt was designed with two elastic metal 


Emphysema 


bands placed on a pad, which is con- 
nected by suitable straps to a cotton 
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fabric covering around the back. The 
lowest spring is drawn more tightly than 
the upper; the effect of tightening both 
of them is an inward and upward pres- 
sure on the abdominal wall. Exerting 
its effect by the increase of intra-abdom- 
inal pressure, the belt should be adjusted 
in such a way that the patient finds, at 
first supine and later standing in a bend- 
ing-forward position, abdominal protru- 


sion during inspiration is achieved. 
The belt is worn from the time the 

until he 

severe cases of dyspnea it may at times 


patient arises retires. In 
be applied during the night, or if neces- 
sary, a 10 or 12 pound weight may be 
instead. It should be recognized 
that the belt is of no value if the breath- 
ing continues to be conducted by the 
upper shoulder 

The of the 


belt is to elevate the dome of the dia- 


used 


muscles of the chest, 


girdle and neck. purpose 
phragm upward into the chest so that 
it assumes a rounded convex shape. Un- 
der these circumstances, it contracts 
efficiently by pulling the bases of the 
lungs downward and by creating a nega- 
tive pressure in the chest. Excursion of 
the diaphragm and effective ventilation 
of the lower and central parts of lungs 
is consequently enhanced. Objectives 
achieved by abdominal breathing, which 
are aided by the emphysema-type belt, 
are not only increased capacity for ex- 
ercise on exertion, but increased aera- 
tion of the air cells at the bases of the 
lungs. This subsequently increases the 
effectiveness of eliminating stagnant se- 


cretions. 


It should be realized that the periph- 
ery of lungs, especially the apices which 
have only soft tissues to oppose disten- 
sion of the lung during cough, are more 
apt to become distended than the re- 
gions of the lungs near the hilum. The 
lower lobes of the lungs have twice as 


much oxygen-diffusing surface as the 
upper lobes, An elastic pressure vest is 
at times used to restrict this upper 
thoracic motion. 


6. Exercise of the abdominal muscles 
is of some importance in most cases of 
respiratory disease, Of the various meth- 
ods employed, the use of the supine po- 
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sition with upward extension of the legs 
in a straight arc upward from the pelvis, 
first one, then the other, then both legs, 
carried out for three minutes three times 
daily, is the simplest. In many instances, 
bicycling maneuvers are also employed 
in the supine position 

7. In patients using an oxygen cylin- 
der, an exercise program is of value in 
order to develop increased tone in the 
body muscles as well as to develop a 
training response in the circulatory sys- 
tem. A double-bent nasal tube is em- 
ployed with a flow of 8 to 10 liters per 
minute of oxygen through a 30 to 50 
foot length tube. At first, 50 steps are 
taken during the inhalation of oxygen, 
and 25 steps without oxygen. The num- 
ber of steps walked each day is increased 
until approximately 1000 steps with oxy- 
gen are taken daily. When the exercise 
is concluded, it is desirable to maintain 
the flow of oxygen until the ventilation 
has decreased toward normal—generally 
three to four minutes. It will be found 
that most patients are surprised at the 
degree of walking ability made possible 
for them during oxygen inhalation. This 
practice is of value not only from the 
standpoint of increasing the capacity for 
exercise without undue fatigue or tachy- 
cardia, but also as a source of encourage- 
ment to the patient himself in carrying 
out the full regimen. 

8. Pursed-lip breathing is an exercise 
in which a full inspiration is followed 
by a slow expiration with the lips partly 
closed so that increased effort is _re- 
quired by the abdominal and lower in- 
tercostal musculature to accomplish ex- 
piration, Patients with pulmonary em- 
physema and those with severe bronchial 
asthma are often unable to eliminate all 
the inspired air from the lungs during a 


conventional expiration. This type of 


breathing allows more time for empty- 
ing of the alveolar cells and, in addi- 
tion, provides a wider lumen of the 
bronchi especially during the first half 
of expiration. It is used during periods 
of wheezing and dyspnea, when it will 
be noted that the sibilant rales heard in 
the chest frequently disappear. During 
exercise, pursed-lip breathing has the 
additional advantage of preventing an 
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excessive amount of blood from entering 
into the heart and lungs. During physi- 
cal exercise, the lips are held even more 
tightly closed so that greater effort is 
required to blow the air out through 
them. Although the expiration is pro- 
longed, it should not be so lengthy as to 
result in a feeling of shortness of breath, 
since most of the air is delivered from 
the lungs during the early period of ex- 
piration when bronchi are relatively en- 
larged. However, the patient should 
realize that better parts of the lung will 
empty first. It is important that expira- 
tion be prolonged sufficiently to allow 
the more diseased areas to eliminate re- 
tained air because of the smaller elastic 
pressure behind them. As_ previously 
mentioned, pursed-lip breathing is uni- 
formly employed along with manual 
compression of the abdomen. 

9. Hyperventilation may be defined 
in this connection as breathing more 
than is actually necessary for the pur- 
pose of gas exchange in the lungs. The 
patient should never try to do the 
breathing exercise in which the lungs 
are expanded for the purpose of draw- 
ing in a great deal of air. The opposite 
of this action is to be followed, namely, 
breathing in as little as possible. Exer- 
tion, which should be terminated when 
shortness of breath begins, is facilitated 
by supporting the abdomen with the 
hands, compressing the lower chest and 
abdomen, and_ pursed-lip breathing. 
Bending forward to an angle of 45 de- 
grees in either the standing or sitting 
position generally reduces shortness of 
breath provoked by undue exertion. 

At times a nervous habit consisting of 
taking a deep breath from time to time 
is developed. This type of sighing res- 
piration unfortunately appears to accus- 
tom the lungs to a larger volume of air 
than necessary so that the individual is 
later discontented with what is a reason- 
able volume of air in the lungs. The 
most effective method of dealing with 
undue hyperventilation includes the use 
of procedures which inaugurate exclu- 
sive diaphragmatic respiration, namely, 
the head-down and bending forward po- 
sitions, or the embryonic or fetal posi- 
tion. In the latter posture, the patient 
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BREATHING EXERCISES 


lies on his side without a pillow, the 
knees are drawn as far forward as pos- 
sible, the ‘hands are locked around the 
knees and the head is bent forward. It 
is surprising, at times, to see the diminu- 
tion in the degree of asthmatic dyspnea 
as well as the decrease in the volume of 
breathing as a result of this procedure. 
Under these circumstances, the dia- 
phragm is also elevated to a position 
where it can contract more efficiently. 
With better diffusion of oxygen and car- 
bon dioxide, a lessened degree of air 
movement is required. 

10. The employment of the measures 
described does not exclude the use of 
whatever therapeutic medical program 
may be indicated, such as the employ- 
ment of iodides to produce a less viscous 
sputum or mechanical devices that blow 
out mucus from the lungs. The proced- 
ures listed may be more indicated in 
some cases than in others. Thus, in pa- 
tients with bronchiectasis without spasm 
of the bronchi, the use of the head-down 
position for bronchial drainage, manual 
compression of the chest, and effective 
coughing, may be of greater value than 
inhalation of bronchodilator acrosols. 


Summary 


Breathing exercises are described 
which have been found useful in pul- 
monary emphysema and to a variable 
extent, in allied respiratory diseases such 
as bronchial asthma, bronchiectasis, 
chronic bronchitis and pulmonary fibro- 
sis. A discussion of the physiologic basis 
for the following procedures including 
a new method of teaching diaphragmatic 
breathing; manual compression of the 
lower chest and upper abdomen; em- 
ployment of an emphysema belt, and 
pursed-lip respiration is presented. Di- 
rections suitable for patient use are also 
outlined. 


For reprints, write Dr. Barach, Columbla Uni 
versity, College of P&S, 620 W. 168th St., New York 
32, N.Y. 
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Motivation Clinic for Chronic Neuropsychiatric 


Patients 


Charles H. Reagan, M.D. 


Tuscaloosa, Ala 


Activities Program 


More than one year ago, the patient 
load of one of the Continued Treatment 
closed wards of the VA Hospital (Tus- 
caloosa, Ala.) was increased from about 
160 to 185 patients. Before this change, 
the Occupational Therapy program for 
this ward consisted of a small group of 
ward workers; three groups of outside 
detail patients offering activities in gar- 
dening, landscape, and lawn care; one 
large arts and crafts clinic offering the 
full range of occupational therapy activi- 
ties; one small industrial therapy group 
working in the laundry; and a small 
group working in Manual Arts Therapy. 
This program provided a fairly well- 
graded series of activities, through which 
the patient could progress from the 
habit training level up to the Manual 
Arts Clinic where he might receive in- 
struction and guidance and participate 
in work situations somewhat near the 
employability level. 


"Vegetative" Patients 


True, we had noted that there was 
approximately one dozen patients of the 
foregoing groups who absolutely refused 
to participate in any of these activities. 
admit that we did not 
them very much? After all there was 
the large majority of others who did 
respond in varying degrees to our reha- 
bilitative efforts. Then, too, ward and 
occupational therapy personnel did from 
time to time use firm insistence in get- 
ting these patients to be present at the 
various activities, only to find a demon- 
stration of their ability to do nothing 
here as well as on the ward. 

“Sitters” was our term for these pa- 
tients. Is further definition necessary? 
Within a few weeks after the increased 
patient load, the number of “sitters” 
had increased to 30 or 40 and we could 
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no longer ignore them. They were de- 
scribed by the Chief of the Service as 
“vegetative.” Surely there was some 
kind of occupational therapy that would 
aid in motivating these patients. But 
everything we had to offer had been 
tried again and again with recurrent 
failure. Clearly something different was 
needed. 

Perhaps too much emphasis was 
placed on an activity as such. One 
writer who analyzed the current trends, 
technics, and tendencies in the field of 
group therapy noted that many ancillary 
technics of widely different persuasions 
had nevertheless been reported in the 
literature as being almost equally effec- 
tive. He stated that perhaps each 
method had proved successful because it 
had elicited one or more of the “Ur- 
delusions” of man, “each of which, when 
skillfully invoked, is a powerfully- 
cathected therapeutic tool.” These 
“Ur-delusions” are the Delusion of Per- 
sonal Power; the protean Faith in Om- 
nipotent Servants, and the Trust in Hu- 
manity. We were impressed by his two 
fundamental technics of all therapy, 
“namely: 1) Render that which is neu- 
rotic no longer necessary or advantag- 
cous to the patient, and 2) help him to 
learn other ways of life that will prove 
(a) more roundly enjoyable; (b) more 
profitable to him in the long run; and 
(©) more socially acceptable and con- 
structive.” We felt that as part of the 
team, occupational therapy should at 
least offer something to help accomplish 
the second of these technics of therapy. 


Read at the Thirty-second Annual Session of 
the American Congrees of Physical Medicine and 
Kehabilitation, Washington, D.C., September 11, 1954 

Chief, Physical Medicine and Rehabilitation 
Service, VA Hospital 

Reviewed in the Veterans Administration and 
published with the approval of the Medical Direc 
tor. The statements and conclusions published by 
the author are the result of his own study and do 
not necessarily reflect the opinion or policy of the 
Veterans Administration. 
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Where were the “colossal potentiali- 
ties” of these patients” Why did our 
workers attain some degree of success 
with a majority of their patients and 


sitters”? 


fail so miserably with the 


We have made an attempt to answer 
these questions The following pring iples 
were recognized as applicable: The pa- 
tient “should be treated in a dignified 
and friendly manner by the therapist. 
Small accomplishments on the part of 
the patient should be pointed out and 
recognition given. Reprimands and sar- 
casm should be avoided. In no case 
should the patient be given a sense of 
failure this should 
not be given tasks which are beyond his 
A careful, graduated program 


with easy transitions is preferable to one 


and for reason he 


capacity 


that presents sharp increases in diffi- 
culty. Throughout the treatment pro- 
cess, emphasis should be on the positive 
(constructive) aspects rather than the 


negative (destructive) features.’ 


New Program Developed 


The form of our program for these 
patients gradually took shape as we 
weighed the many complex factors with 
which we were dealing. We felt that 
“emphasis upon the importance and 
worth of individuality and the individual 
in action has deep significance in a study 


of therapeutic excitants,” and also that 
“many therapeutic systems fail because 
they lack progressive provisions enabling 
the individual to perceive and appreci- 
ate definite goals and steps of improve- 
ment.” 

The authority who classified the 
course of mental illness as “predisposing, 
precipitating, and perpetuating,” could 
certainly accent the latter phase when 
speaking of our “sitters.” 
that, 
to modify predisposing factors. Precipi- 
tating factors are ordinarily of brief dur- 
ation. The major problem in the treat- 


Sewall states 
“Little can be done in adult life 


ment of emotional disorders, therefore, 
is dealing with those factors influencing 
the course of mental illness — the per- 
petuating ones.” 

“In the hospital management of psy- 


chiatric illness, especially those of a more 
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chronic nature, many patients improve 
to the point of a ‘good hospital adjust- 
ment’ but fail repeatedly in attempts to 
return to community living. This raises 
the question as to whether hospital 
treatment programs contribute to the 
perpetuation of mental illness.”’ In 
formulating our plans for our motiva- 
tion clinic we attempted to avoid those 
examples listed by Sewall as possible 
contributors to perpetuation of mental 
illness. 

It was desired that a permissive at- 
mosphere should prevail in the clinic. 
This aspect of client-centered therapy 
was believed to have important implica- 
tions for occupational therapy for these 
patients. There would have to be limita- 
tions of course, but it was recalled that 
the leading exponent of this method of 
therapy proposed some limits." 

Many individuals, in person and 
through the literature, had contributed 
ideas and suggestions for our motivation 
clinic. But the most important person 
of all, our patient — what had he con- 
tributed? His physical presence, to be 
sure. Oh, yes, he was here all right, sit- 
ting on the ward, day in and day out. 
But surely there must be something else. 
We believed in Fromm-Reichmann’s 
concept that man’s tendency toward 
health is ever present, even though ad- 
verse conscious trends in his personality 
interfere with its effectiveness.’ In our 
patients, this motivating force had cer- 
tainly been inactive for a long time and 
the negative, adverse trends had appar- 
ently taken over. 

While we recognized that the utiliza- 
tion of exact modalities was generally 
considered of secondary importance, our 
team felt that in the case of our “sitters” 
it was a close second. At least utilization 
of simple, uncomplicated skills was con- 
sidered a must. The Motivation Cen- 
ter idea described by Freeman and 
Schwartz’ was believed to be effective 
mainly with the acutely ill. We felt that 
our “sitters,” who had been in the hos- 
pital for years, and practically all of 
whom had been through every conceiv- 
able therapeutic program the hospital 
had to offer, may have been over- 
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whelmed by what they may have con- 
sidered unobtainable goals set for them. 
We would not permit the presence in 
our clinic of any activity that the pa- 
tient could interpret as being beyond his 
ability. 

Sanding of furniture for hospital use 
has been the principal activity. Poppy- 
making is also used. Other activities in- 
clude shoe-shining, painting of tooth 
brushes, general house-keeping of the 
clinic, loopers and other simple craft 
activities which can be quickly com- 


pleted. 
Importance of the Psychiatrist 


One might ask, “Where does the psy- 
chiatrist fit into this picture?” As a rule 
the psychiatrist is primarily concerned 
with treatment on an individual basis, 
but in the Motivation Clinic members 
of various ancillary disciplines contribute 
to the development of activity on the 
part of the patient and serve as a cata- 
lyst for the development of incentive. 
The psychiatrist has an opportunity for 
studying a group in action and can work 
out the various problems in interper- 
sonal relationships which are bound to 
develop. The lack of a strict or fixed 
limit on the particular job any of the 
staff is to perform contributes to a con- 
siderable overlapping with the need for 
a close integration among the personnel. 
At meetings with the staff, the psychia- 
trist will be in a position to carry out 
what might be termed “group therapy,” 
by which he can integrate the individu- 
als into a closely-knit working organiza- 
tion where emphasis is less on any one 
type of activity or skill than on satisfy- 
ing the and 
needs of the patient. Inasmuch as some 
type of relationship must be established 
with the patient before any type of activ- 
ity is to be expected from him, it is ob- 
vious that the psychiatrist’s job of work- 
ing with the personnel in this direction 
will provide plenty of opportunity for 
him to help the workers do a better job. 
The need to fan immediately a spark 
of interest into a glowing flame of ac- 
tivity must be tempered by restraint and 
careful nurturing so that fears and 


constructive expressive 
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anxieties will not be stimulated. The 
casual, permissive attitude where the 
patient is allowed to test the environ- 
ment by merely watching what happens 
to the others, will pay off in the develop- 
ment of security in the personnel and 
their methods. The lack of authorita- 
tive pressure and the presence of mul- 
tiple opportunities for expression located 
in a single area, enables the patient to 
test for himself the direction in which 
he would prefer to be active. No sense 
of failure develops when he shifts from 
one activity to another but he is en- 
couraged and assisted in doing so as he 
gropes for expression and satisfaction. 


Conclusion 


It is to be expected that the rewards 
from such a program will be seen in the 
improvement of these long-hospitalized 
patients. This may take many forms as 
there develops an externalization of the 
patients’ inner experiences into active, 
constructive performance, This is en- 
hanced by the fact that it takes place in 
a group setting so that movement to- 
ward socialization is stimulated. Pride 
in achievement leads to pride in self 
with its maturating effect on the ego. 
Routine ward behavior and morale are 
enhanced, over-activity is reduced and 
movement toward other groups is de- 
veloped. Personal hygiene and cleanli- 
ness are improved. The opportunities 
for an ever-widening sphere of activity 
and the broadening of the horizons of 
these patients offers a constant stimulus 
and challenge to them. 


Reagan, Chief, Physical 
VA Hospital, 


For reprints, write Dr 
Medicine and Kehabilitation Service, 
Tuscaloosa, Ala. 
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Ultraviolet Irradiation and 
Cholesterol Metabolism 


Rudolf Altschul, M.D. 


Saskatoon, Canada 


It is today generally agreed that the 
atheromatous type of arteriosclerosis is 
related to cholesterol metabolism. Cho- 
lesterol may play only a secondary role, 
whereas a constitutional or an acquired 
insufficiency of endothelium may be the 
real primary factor. It is, however, pos- 
sible that even normal endothelium may 
be ultimately damaged if cholesterolemia 
is increased over long periods or per- 
manently. Since it is at present impos- 
sible to change the state of endothelium 
by direct measures, it seems appropriate 
to protect it from noxious agents. The 
most rational approach will be the low- 
ering of increased blood pressure or the 
reduction of increased or even of normal 
levels of blood cholesterol. The lower- 
ing of blood cholesterol may be achieved 
by protracted restriction of the intake 
of cholesterol and of fats. Such dietary 
approaches have been discussed recently 
and will not be considered here. 

In 1950, the author’ reported that 
ultraviolet irradiation of cholesterol and, 
still more, of powdered egg yolk, de- 
creases their atherogenic effect in rab- 
bits. Following up this 
eighteen rabbits were given cholesterol 


observation, 


orally for three months and were, dur- 
ing this period, irradiated three times 
weekly with ultraviolet. Depending on 
the intensity of radiation, the athero- 
sclerotic changes and the rise in serum 


cholesterol were inhibited in varying 


degrees. 
Applying this experience to humans, 


seventy-eight patients were treated with 
ultraviolet light and the levels of serum 
cholesterol tested before and after irra- 
diation. In a definite majority of cases, 
the radiation was followed by a marked 
decrease of serum cholesterol. The num- 
ber of irradiations did not play a major 
role, although a relatively strong dose 
was necessary if only single treatments 
were given. 

As is well known, individual reactions 
to ultraviolet irradiation vary. Similarly, 
the influence of ultraviolet irradiation 
on serum cholesterol showed individual 
variations. 


Method 


The irradiations were done in four 
groups: 

Group I: Comprised of twenty-nine 
with vascular diseases who had 
been hospitalized for a short time. They 
received single strong ultraviolet irradia- 
tions and the serum cholesterol was de- 
termined immediately before, two hours 
after, and twenty-four hours after the 
treatment. 

Group II: Consisting of seventeen 
ambulant patients, mostly from offices of 
local physicians, they received irradia- 
tions in our laboratory three times week- 


Cases 
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ly for four weeks, beginning with rather 
moderate intensities, to each side of the 
body for one and one-half to two minutes 
duration, increasing gradually to twenty 
to twenty-four minutes at 26 inches dis- 
tance, and using a Burdick Ultra-Lux 
mercury lamp QA-250 N. These cases 
were generally in better condition than 
those of the other three groups. 

Group III: Included in this group 
were sixteen patients, inmates of a men- 
tal asylum, mainly chronic and elderly 
schizophrenics. Thirteen received twelve 
irradiations in the same way as the pa- 
tients of the second group, and three 
cases received only six treatments. 

IV: Composed of | sixteen 
mainly hemiplegics. ‘Twelve 


Group 
“chronics,” 
cases received one single irradiation and 
four received six treatments. 

In view of the fact that, according to 
some other workers,”° normal indivi- 
duals react to ultraviolet irradiation with 
a rise in serum cholesterol, we also irra- 
diated eight young normal individuals, 
including one woman in the fifth month 
of pregnancy. Although this normal ser- 
ies is so far very small (irradiations dur- 
ing the summer were considered unre- 
liable on account of natural insolution 
and were therefore not done), we can- 
not confirm the categorical statement of 
Laurens’ and others, that normal indi- 
viduals react to ultraviolet with a rise 
Our results in- 
cluded rises as well as decreases. The 
normal young adults varied 


in serum cholesterol. 


ranges in 
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+50 mg. to —-26 mg. per cent. 
had reported by 
Schwalm" and by Marcialis.’ 


from 
Decreases been 


Results 


Regarding the reaction of sick persons 
to ultraviolet treatment, according to 


Rost’ and others, it appears that de- 
crepit patients show little general reac- 


tion to ultraviolet. 
seems to be borne out by the results ob- 


This low response 


tained in our four groups, which seem 
to be partly linked to the mean age, 
although some patients over cighty years 
of age still showed significant reductions 
of their cholesterol after ultra- 
violet treatment. 

The results are summarized in table 1. 
From this it that there may 
exist a relation between decrease of 
cholesterol and either age or chronicity 
of disease, because groups III and IV 
with higher average of age reacted with 
lesser reductions. This relation will have 
to be studied further. 

Statistically, the number of cases re- 
acting with a decrease in serum choles- 
terol is highly significant in group I, 
significant in II, but not significant in 
III and IV. If the cases of all four 
groups are pooled, the result (sixty-one 
cases of seventy-eight reacting with a 
decrease of serum cholesterol after ultra- 
violet irradiations) is highly significant. 
The mean decrease of 8.9% with S.D. 
+15.9, S.E. 1.8, is also highly significant. 

For many years it has been maintained 


serum 


appears 


Table | 


No. of cases 

in which 

decrease Average 
in cholesterol age 


Group appeared in years 


89.6%) 


82.3%) 


48.75%) 
Four groups 
combined 61 78.2%) 


* Grading in this column was obtained first by 


single case and then 


determining the 
taking the mean of these differences. 


Mean of 
serum 
cholesterol 
in mg% 
before | after 
treatment 


Significance 
of mean 
decrease 


Standard 
error 


*Mean 
deer ease 


highly 
significant 


10.6% 


highly 
significant 


not 
significant 


not 
significant 


highly 
significant 


difference in percentage for each 


, 
I 29 26 63.8 224 208 2.24% 
‘ 17 (- 53.7 238 203 14.2% 4.08% 
| 16 10 (=62.5%) 68.9 232 217 4.4% 
74.5 22s 213 1.5% 4.6% 
| 64.9 233 210 8.9% 1.4% 


396 ARCHIVES of PHYSICAL 


that ultraviolet irradiation decreases ele- 
vated blood pressure and even normal 
blood pressure, according to Laurens and 
Hall.” In 1954 
Physical 
Medical! 


let therapy of hypertension because re- 


however, the Council on 
the 


rejected ultravio- 


Therapy” ol American 


Association 
and too slight to 


sults are inconstant 


be of clinical value. In twenty-four of 
our cases with hypertension, irradiated 
twelve times for testing the reaction of 
cholesterol, the 


blood pressure was also followed In six- 


serum reaction of the 
teen of them it was lowered at the ter- 
mination of the treatment. This lower- 
ing was not always parallel to a fall in 
serum cholesterol; in a few patients the 
pressure decreased even in cases where 
the serum Simi- 
larly, subjective symptoms (headaches, 


cholesterol increased 


dizziness) were ameliorated when the 


serum cholesterol 
Such subjective improvements, follow- 


showed no decrease 
ing therapy with ultraviolet light, have 
been reported by others. 


Comments 


The explanation of the lowering of 
serum cholesterol by ultraviolet trradia- 
found in an oxidation olf 
cholesterol in vivo. It 


tained by Bedford" and others that, like 


tion may be 


has been main- 
x- and gamma-rays, ultraviolet produce 
inside the body peroxide and HO radi- 
cals which may increase oxidation in the 
back as 1926, 
“The observation that Oxy‘ holes- 


tissues. As far Beumer™ 
stated 
terol forms, following ultraviolet irradia- 
tion, suggests the influence of light on 
the skin 
be caused by oxidative cell activity 


And Strughold” and Raska“ 
have invoked failure of respiratory en- 


Perhaps the same change may 


” 


indeed, 


zymes as the cause of arteriosclerosis. 
Niacin, which is a co-enzyme of respira- 
tory enzymes, when given to rabbits in 
relatively high doses (3x0.045 gm. to 3x 
0.18 gm.) causes a marked decrease of 
serum cholesterol.” Similar findings were 
made in humans by Altschul, et al.” Fur- 


thermore, it is well known that in most 


*Now Council on Physical Medicine and Reha 
bilitation 
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with hyperthyroidism, the serum 
cholesterol is low, while in hypothyroid- 
ism it is usually increased. This variation 


Cases 


may be related to the oxidative action of 
thyroxin, because according to Dresel,” 
there 
creases oxidation in tissues, especially in 


is no doubt that thyroxin in- 
the liver.” This oxidative action seems 
to be the basis of Hueper’s” statement: 


The 


ure, 


outstanding therapeutic proced- 
ipparently capable of preventing 
the development or arresting the prog- 
ress of arteriosclerosis of various causa- 
tion, is represented by a maintenance of 
an adequate oxygen metabolism. Thy- 
roid and iodine preparations have 
proved so far to be the most suitable 
agents, particularly in cases in which 
an endogenous disturbance of the oxygen 
metabolism prevails.” 

Following up the idea of increased 
oxidation as a means of influencing 
cholesterol and atherogenesis, 
submitted to oxygen in- 
halation and given daily 0.3 gm. choles- 


serum 
rabbits were 
terol by mouth. The increased oxygen 
inhibited 
which otherwise would have developed.” 
In humans with vascular 
Altschul and Herman” noted that in- 
halation of 40-45 per cent 
decreased in a majority of cases the 


inhalation the arteriosclerosis 


liseases, 
oxygen at 


serum cholesterol, although here the re- 
sults were less striking than those ob- 
tained by the ultraviolet treatment. 

As to the reaction of blood pressure, 
the most obvious explanation would be 


the widening of peripheral vessels. The 


lowering of pressure however lasts, in 
many cases, longer than the peripheral 
this 
author wishes to point to another possi- 
Although etiologically 
finds that cholesterol has “‘noth- 


vasodilatation. For reason, the 
ble explanation. 
Volhard 
ing to do” with hypertension, it seems to 
sensitize the vessel wall for hypertensive 
substances, mainly adrenalin,” and sub- 
cutaneous injections of adrenalin are 
said to increase blood cholesterol.” 
Moreover, in hypertensives, the serum 
cholesterol is raised,” and the 
plasma is said to be supersaturated with 
cholesterol.” 

In seventy-eight cases, ultraviolet irra- 


often 


iz 

4 

a 

a 
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diation was applied for the purpose of 
reducing the serum cholesterol. This was 
achieved in a highly significant number 
of cases, to a high degree. 
that the 
activity of the individual, depending on 
(a) constitutional factors, as we know 


It appears 


reaction is linked to the re- 


from general reactions of normals to 
ultraviolet, (b) the age, and (c) per- 
haps the kind and duration of the 
disease. 

If our cases could have been selected 
a priori, the results, most likely, would 
be still better. In the four groups, there 
were only six diabetics, but all of them 
responded to ultraviolet irradiation with 
a marked decrease of serum cholesterol. 
Obviously, the six cases are too small a 
group to warrant any final statement, 
but their reaction may suggest a differ- 
ential approach to the ultraviolet treat- 
ment of vascular disorders. 
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Apparatus for Progressive Resistance Exercise 


of the Calf Muscles Following Poliomyelitis 


Per Bendz, M.D. 


Bromma, 


Introduction 


Functional incompetence of the tri- 
ceps surae is a common and distressing 
sequel to acute poliomyelitis. Heavy de- 
mands are made on the strength and 
flexibility of that muscle during normal 
ambulation, and even more so in run- 
ning and/or jumping. A relatively slight 
impairment of the muscular power abol- 
ishes the physiological function and re- 
sults in a typical limp. 

Due 
under which the triceps surae normally 


to the physiological conditions 


functions, problems relative to exercising 
the incompetent muscle under an ade- 
quate load that will neither abolish the 
function nor provide insufficient stimu- 
lus for muscular growth, arise. If 
strength is to be restored to a weakened 
muscle, the latter must be exercised in 
its physiological function against an ade- 
quate resistance. The load must not ex- 
ceed the actual strength of the muscle, 
so as to make contraction impossible; it 
must not be less than the strength of the 
muscle, for the 


stimulus strength.” 


the muscle would lack 
for increasing its 
DeLorme and Watkins, in their pioneer 
investigations of progressive resistance 
exercise, demonstrated convincingly the 
practical significance of rational muscu- 


lar exercises resist- 


against adequate 
ance.’ 

As far as the triceps surae is con- 
cerned, its physiological function de- 
pends on other factors besides sheer 


strength, one of which is rhythmic ac- 


Sweden 


tion with rapid alternation between 
maximum tension and relaxation. 

Adhering to the principles of progres- 
sive resistance exercise and the special 
mode of function of the triceps surae, it 
is not possible to exercise that muscle 
group rationally by walking exercises or 
by manual resistance exercises. But with 
the aid of an apparatus that has been 
specially designed to exercise the plantar 
flexion of the foot, it is possible to carry 
out a rational exercise program. 

The primary requisite for apparatus 
to be used in conjunction with resistance 
exercise of an isolated muscle group is 
that its axis of rotation coincides with 
that of the joint of the relevant extrem- 
ity, so that the muscle will be properly 
loaded in every phase of movement. 


Description of Apparatus 


An apparatus has been designed ac- 
cording to the following principles: 

1. A treadle suspended in a frame, on 
which the foot can be adjusted so 
that its axis in the talocrural joint 
coincides with that of the treadle. 
Dual resistance system: 

a. Constant by means of a weight 
suspended on a chain running over 
a chain wheel; 

b. Progressive by means of a pen- 
dulum system having a sliding pen- 
dulum weight. 

This study was supported by a grant from the 

Swedish National Foundation for Infantile Paralysis. 
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EXERCISE AFTER POLIOMYELITIS - 


Calibrated scale on the pendulum 
arm, enabling the total load to be 
read directly. 

Graduated 
plantar flexion. 


scale for the range of 


Fig. 1 
Comments 


Since the axes of rotation of the foot 
and of the treadle coincide, the triceps 
surae alone is subject to a load under 
each phase of plantar flexion (fig. 1). 

The foot is kept in position by means 
of a stop block at the front as well as 
a heel rest, together with a supporting 
band over the ankle. The front block 
rests against the pads of the toes and 
takes up part of the foot pressure during 
treadling. 

The treadle is readily adjusted to the 
required initial position by regulating 
the chain on the chain wheel. The 
treadle, and the foot itself, should form 
a slightly acute angle with the lower 
leg, so that the triceps surae will be ex- 
tended and receive an initial extensor 
tone, such as occurs physiologically in 
walking. This is secured by freely sus- 
pending the chain weight so that it lifts 
the treadle, thereby producing dorsiflex- 
ion of the foot and extension of the 
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achilles tendon. From this primary po- 
sition, the triceps surae can work ideally 
and bring about approximately 60 de- 
grees of plantar flexion. From the tech- 
nical standpoint, however, the flexion 
should be limited to 30-45 degrees. 

In exercise of the entire triceps surae, 
the knee joint should be kept slightly 
flexed, as in walking. In a separate ex- 
ercise of the soleus, the knee joint should 
be flexed to 90 degrees and the treadle 
adjusted to the horizontal position. 
load on the 
treadle, a series of five weights can be 
employed: 0.8 kg.; 1.5 kg.; 3 kg.; 5 ke., 
10 kg. The smallest weight just 
treadle. Since the 
chain runs on a_ sector-shaped metal 
band under the treadle, the load is kept 
constant regardless of the angle of the 
treadle. Due to the arrangement of the 
various levers, the load with plantar 
flexion is approximately twice the weight 
For larger feet it will be 
and for feet, 
The load 
should be so adapted as to amount to 
at least one-half of the total load. 


To insure a constant 


and 
counterbalances the 


employed. 


somewhat | less smaller 


somewhat more. constant 


Pendulum System 


With the pendulum weight, it is a 
simple matter to learn the maximum 
load the muscle will tolerate. The pen- 
dulum system provides a working resis- 
tance that increases in proportion to the 
sinus function of the angle. By using a 
constant and a_ progressive load, the 
maximum can be placed either initially 
or terminally, and the most apposite 
proportions can be arranged in each 
case. In resistance exercises, plantar 
flexion must aim at the maximal load. 
The graduated scale, which corresponds 
to a certain given number of degrees, 
encourages the patient to achieve that 
load. 

While the scale on the pendulum arm 
does not give absolute values, it does 
establish relative ones valid for one and 
the same person and, in other respects, 
under then 
possible to obtain a measure of the in- 


constant conditions. It is 
crease in muscular power as the exercise 
progresses. 

The pendulum system enables rhyth- 
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mic action to be exercised because the 


muscle is forced to work against the 


harmonic oscillation of the pendulum 
In this way, the afferent receptors of 
the muscle receive essential impulses for 
muscular 


the automatic regulation of 


contraction. This regulating mechanism 
which has an important bearing on the 
strength of the muscle, operates during 
exercise, in the following manner: In 
the first few exercises, contraction of the 
triceps surae is uncertain, discontinuous 
and lacking in force, but as soon as the 
rhythmic action has been exercised and 


muscular sensibility has been returned, 


the muscle continuously contracts with 


more vigor and considerably greater 


power 


Discussion 


The practical arrangement of a pro- 
gram of exercises should conform to the 
principles of progressive resistance exer- 
cise as formulated by DeLorme and 
Watkins 


especially applicable to the triceps surac 
first 


However, certain principles 
should be borne in mind. In the 
stage of the exercises, emphasis should 
be on coordination since this is a pre- 
requisite for increase of muscle strength 
The pendulum weight should, therefore, 
amount to at least one-half of the maxi- 
mal resistance, ‘Treadling should be per- 


formed at a slow rate approximately 
15 strokes per minute. The resistance 
should be adjusted to 10 R.M. An ade- 
quate interval of rest is just as important 
Resistance 


be constantly adjusted to the 


as the exercise factor must 
working 
capacity of the muscle. Separate exer- 
cise of the soleus has proved to be of 
special benefit in many cases, since any 
weakness of that muscle may be masked 


by a stronger gastrocnemius and may be 
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detectable only when the knee joint is 
flexed 
be supplemented gradually by rhythmic 


The resistance exercises should 


and endurance exercises, as well as in- 
Indi- 
program of 


creased range of movement, etc. 
vidual adaptation of the 
exercises must be made with respect to 
the initial state of the 
reaction to the exercise. 

It must be realized that a consistent 


program of exercises, assiduously carried 


muscle and its 


out, is essential for successful rehabilita- 
tion of muscle groups. The apparatus 
is merely an agent. Other requisites for 
rational exercise are heating of the 
muscle prior to exercise, and a warm 
room to prevent cooling of the heated 
muscle. 

The chances of exercising the triceps 
surae to a state of functional competence 
are dependent on the initial state of the 
muscle and on its potential strength. 
The apparatus can do no more than help 
bring about the greatest possible restitu- 
Equipment, using 
similar principles, has been designed for 
bed-ridden patients. 


For reprints, 
Bromma, Sweden 


tion of the muscle. 
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“Picture-Lessons” in Typewriting for Aphasics 


Roy H. Nyquist, M.D. 


and 


Georgia Crosthwaite, B.S. 
Long Beach, Calif 


The Problem 


Therapists who treat aphasic patients 
through the use of typewriting will meet 
with a special problem, namely, finding 
meaningful teaching materials. Since an 
aphasic has to re-learn some lost ability, 
and often has to be re-trained to speak, 
read, write, and figure, special treatment 
is required. This necessitates the use of 
special materials. Regardless of the pur- 
pose of treatment through typewriting, 
whether it be solely for immediate ther- 
apy or for the added purpose of enabling 
the patient to acquire enough skill for 
personal use of the machine, the thera- 
pist’s problem is the same—the finding 
or devising of suitable teaching mate- 
rials. 


Requirements 


To meet the needs of an aphasic pa- 
tient the teaching material must fulfill 
three basic requirements. It must, in 
most cases, be for ONE hand only. The 
material must contain repetitive drill in 
unusually large amounts for the slow 
re-learning process characteristic of 
aphasia, and in spite of containing much 
repetitive drill, it should hold the pa- 
tient’s attention and stimulate his in- 
terest over a long period of time. 


Available Materials 


Systems of typewriting for one hand 
only are numerous. Some have been 
published by The Southwestern and The 
H. M. Rowe Publishing Companies. 
However, most of these systems seem to 
have been planned primarily for use by 
persons who, while having lost the use 
of one hand from amputation or other 
causes, still retain previous brain func- 
tion. These methods present too many 
“reaches” or keys in one lesson. For that 
reason they lack sufficient drill to fix 
each key well in mind, and as a result, 
are particularly unfit for use with 
aphasics. 
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Widespread Need 


Aphasics with varying degrees of diffhi- 
culty are found in nearly every hospital. 
Patients who suffer brain damage from 
trauma, hemorrhage, thrombosis, or 
pressure, may have aphasia. Since for- 
mal and _ specialized re-training for 
aphasia is offered in only a few centers,* 
rehabilitation of patients who suffer 
some degree of brain damage presents 
a challenge to many therapists. In the 
absence of good teaching materials for 
aphasics, the suggestion is made that 
therapists devise the needed lessons. 


Devising the Materials 


The task of devising materials is not 
too difficult, even for one who has never 
made up any kind of lessons for type- 
writing. What needs to be done is to 
originate some materials which will con- 
tain sufficient repetitive drill, and the 
most important element, cut-out pictures 
on each lesson-shect. The reason for 
adding pictures to lesson-shects is ob- 
vious. SIGHT is the human sense 
through which learning takes place most 
easily. Without question, the task of 
gathering together all the objects which 
an aphasic has to re-learn is impossible ; 
using cut-out pictures is a most effective 
substitute. Pictures are basic in all teach- 
ing, and particularly so in the re-train- 
ing of aphasics. No typewriting mate- 
rials which illustrate the words presented 
are available. It is therefore necessary 
for therapists to make their own. 
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fornia, and St. Louls, Misscourt 

Some other centers Speech Clink University 
of Michigan, Ann Arbor, Speech Department, Uni 
versity of Chicago, and Speech Department, Uni 
versity of Southern California, Los Angeles 
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Two Questions 
The 


Which keyboard to use, the standard or 
the Dvorak? Both have their advan- 
tages. On the Dvorak keyboards, for 
cither the right or left hand, the most- 
used keys are arranged for striking with 


first question which arises is: 


the strongest fingers. As a result, the pa- 
tient can learn to type with greater ease 
and speed. However, one who learns 
the Dvorak 
training, use a 
the other 


demands many long and difficult reaches 


cannot without re- 
machine. On 


hand, the standard keyboard 


system 
standard 


to much-used keys, so that acquiring any 
speed whatsoever takes longer. However, 
it has the important advantage of being 
available wherever typewriters are used 
For this reason the use of the standard 
keyboard is presented (fig. 1, 2, 3 
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FGHJ are 1) the keys are compactly 
situated; 2) they are in the center of 
the keyboard; 3) the hand rests com- 
fortably on them, and 4) the position 
of the hand on these four keys lends it- 
self to TOUCH typing (fig. 4). 


Suggested Steps 


The first step after having chosen 
FGH]J for the home-row is to plan the 
entire sequence of presenting the rest of 
the keys. As each key or letter is added 
to the planned sequence, a list of words 
which can then be spelled should be 
compiled. As nearly as possible, confine 
the list to common words. Preparation 
of lists of the words to be used and illus- 
trated should be done before searching 
for pictures. The therapist will then 
what pictures are 


know in advance 


DVORAK 


RIGHT HANE 


KEYBOARD 


Fig. | — Dvorak right hand keyboard — chief advantage 
is in amputation of the left arm; chief disadvantage is 
that it is usually not readily available. 


OVORAK 


LEFT HAND KEYBOARD 


@ v  w 


erect Gan 


Fig. 2 — Dvorak left hand keyboard — chief advantage 
is in amputation of the right arm; chief disadvantage is 
that it is usually not readily available. 


What keys to 
The keys most 


The next question is: 


use as the “home-row 


needed or can be used. 
The next step is to search through 


FGH], for either the 
right or left hand. Reasons for selecting 


often chosen are magazines for suitable pictures to illus- 


trate words in the prepared lists. After 
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Fig. 3 — Standard keyboard — chief advantage is that it 


is usually readily available. 


Fig. 4 — The starting point or 


ard keyboard. 


pictures have been found, material to 
accompany the pictures should be pre- 
pared. Since no words can be spelled 
with the four home-row consonants, 
FGHJ, the first lesson-sheet can be 
nothing more than several lines of drill 
devoted solely to the teaching of these 
four keys. Later, when the therapist 
actually uses these lines of drill in treat- 
ment, adjustment may have to be made 
to coincide with the learning ability of 
individual patients. If the patient learns 
quickly, he will soon be able to follow 
the letter-combinations in the drill after 
only a few minutes of introductory dic- 
tation. Many patients, however, will 
have difficulty in following the groups 
of letters which spell nothing, and the 
therapist must continue to dictate suffi- 
cient repetition. 

On this first 
should be introduced as well, so that 
complete words may be typed. The 
choice of which vowel to present first 
is purely arbitrary. If E is chosen, the 
two-letter word “he” 
mediately. A picture of a man or other 
male is added to the lesson-sheet, with 


lesson-sheet a vowel 


can be offered im- 


“home-row" on the stand- 


some drill on the “reach” of EF, plus a 
simple statement about what “he” in 
the picture is doing. Read the statement 
slowly to the patient, pointing to each 
word as it is said, but do not permit 
him to type more than the one word 
“he.” To avoid the patient’s trying to 
type all the words in the statement, try 
typing in another color the words which 
should not be attempted at this early 
stage. Ariother common word which 
can be typed with E and the home-row 
keys is “egg”—a very desirable word to 
be illustrated (fig. 5). 

A good letter to present next is U, 
since the key will be depressed by a 
finger at the opposite side of the hand 
from E. The drill material can be illus- 
trated by pictures of “jug” and “hug.” 
The latter word, with an appropriate 
illustration, will add zest to remember- 
ing the word. 

By presenting R next, the word “her” 
may be illustrated by a picture of a girl 
or other female. “Fur” and “rug” are 
good concrete objects for illustration. 
“Referee” is another word which may 
be used, depending on its significance 
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for the individual patient. The words 


“here” and “free” are 
these 
and not objects which can be seen. At- 
tention should be given to objects alone 
at first. 

The letter T may be presented next, 
with easy to illustrate 
“tree, feet, teeth, three, 
though “three” and 
concepts, 


also possible. 


However, two words are com epts 


words such as 
and hurt.” Al- 
“hurt” are really 
they can be easily pictured in 
“feet, teeth,” 
words previously introduced. 
Using Y as the next letter, along with 
an unobtrusive and informal introduc- 
of S, of the 


words now possible are 


connection with or other 


tion some more common 


“eyes, see, three, 
trees, she, sheets,” etc. 

Up to this point the home-row, the 
four keys just above, as well as E and §S, 
have been introduced. There are ad- 
vantages in presenting the keys in this 
sequence. The five keys, ERTYU, are 
to the hand, and the 
them is easy to make 


“reach” to 
without 


close 


moving 


the hand off the home-row position. If 
the therapist wants to train the patient 


to type even partly by touch, long 


reaches should not be presented at first. 
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Following the above ten keys, another 
easy reach and a very useful letter is I. 
Such words as “I, tie, tire, fire, fight, 
fish, shirt,” ete., are easily illustrated and 
common enough to make their inclusion 
worthwhile. The letter A should be 
taught just enough to permit the patient 
to use it as an article before phrases 
such as “a tire,” “a fish,” or “a shirt.” 
Use of the period and the shift-lock key 
for capital letters should be introduced 
at this time. These two keys may not 
require lesson-sheets, and their 
use enables the patient to type short but 
such as “I see a 


separate 


complete statements, 
tire” (fig. 6) 

At this point, the choice of which key 
or letter to present next is not as vitally 
important as it was in the beginning. If 
two new letters 
or keys may sometimes be presented on 
one lesson-sheet, especially if the two are 
needed to type the word illustrated. For 
D and O may be offered at 
the same time, since the reaches to these 
two keys are to opposite sides of the 
keyboard. It will be easy to find cut-out 
pictures of “dog, hog, red, dress,” etc. 
Soon the therapist will have presented 


a patient learns easily, 


example, 


50088800000 


© 
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space gan 


Fig. 5 — Illustrates one method of adding additional keys 
to those already mastered on the standard keyboard. 
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Fig. 6 — Illustrates one method of selecting the remain- 
ing keys on the standard keyboard. 
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enough letters to provide longer lists of 
a wider variety of words. 


Cautions 


Although the sequence grows gradu- 
ally less important, there are some pit- 
falls to avoid in presenting the remain- 
ing keys. For example, always select a 
new key to be presented which is as 
widely separated as possible on the key- 
board from the key just previously pre- 
sented. Avoid offering two keys side by 
side in successive lesson-sheets, if both 
keys are to be depressed by the same 
finger. This means that the many keys 
to be depressed by the index and little 
fingers should be judiciously scattered. 

Selection of good pictures for the 
important. A “good” 
picture is one which gives prominence 
to the object or idea for which it is used. 
The picture should contain few details, 
and especially none that detract from 
the object which illustrates the word 
being taught. A good picture should be 
brightly colored. Avoid black and white 
combinations, unless they are of bold and 
simple design. The following suggestions 
should be kept in mind when selecting 
pictures: 1) For interest, choose action- 
pictures of people or animals, or both; 
2) for eye-appeal, trim them along geo- 
metric rather than rectangular lines; 
3) when possible, choose pictures com- 
yellow, red, 
and blue, since these three colors, plus 
the secondary colors of green, violet, and 
orange, may be used to teach color- 
words; 4) besides choosing pictures 
which have strong human interest, find 
some that are humorous—laughter helps 
learning, and 5) try to locate some pic- 
tures of things which remind the patient 
of his own previous experiences and 
background since they will please him 
and will create an emotional tone that 
will deepen his retention. 

Keep materials fresh. Do not allow 
any set of picture-lesson-sheets to be- 
fixed or stale. Pictures 


lesson-sheets 


posed of the primary colors 


come become 


dated. Individual patients require vary- 
ing amounts of drill and different pic- 
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tures. After completing one set, keep up 
the search for new and more interesting 
illustrations. Re-work the lesson-sheets 
to suit the drill for each patient, so that 
none will become discouraged or dis- 
interested. By having many lesson-sheets 
available for teaching each letter or 
“reach,” the therapist can use those pic- 
tures which have most appeal to each 
patient. A patient likes to be shown 
several picture-sheets and allowed to 
choose the ones he prefers. Keep the 
lessons flexible, vital, and ever-growing. 
This device would lose its spontaneity 
and much of its effectiveness if the ma- 
terials were ever published in standard 
book form. 


Treatment Methods 


Although the manner in which the 
therapist presents materials contained in 
a set of picture-lessons may vary with 
individual patient ability and needs, the 
following hints may be helpful: 1) Show 
the patient the picture without the 
typed drill. He may be able to respond 
with the desired principal word or per- 
haps with some other words. At any 
rate, he should be given opportunity to 
try; 2) after the patient has looked at 
the picture and possibly spoken some 
words by himself, the illustration is then 
clipped onto the lesson-sheet and any 
new reach involved is presented orally. 
Urge the patient to call the new letter 
as he strikes the key, and repeat the 
action many times. Then have him call 
each letter in the new word as he strikes 
the keys. The word should be pro- 
nounced each time after it is spelled. If 
the patient cannot call the letters of the 
alphabet or pronounce words without 
help, have him drill with the therapist. 
Then, if the therapist cannot give fur- 
ther individual attention, the patient 
may type alone. When he has finished 
the practice material, he is asked to re- 
peat the new word again and type it 
once more, spelling it as he does so. 
Verbalization must be emphasized in 
this treatment, even in a hospital where 
there is an Aphasia Clinic. 
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Assembling the Materials 


The simplest method is to attach the 
cut-out pictures to sheets of typing pa- 
per, and keep the sheets in a manila 
folder. Note that in the drill on the 
“reaches,” the words and phrases, and 
the short statements must be typed on 
the sheets before the pictures are at- 
tached. This typed material should be 
spaced on the sheet according to the 
The 


means of attaching the pictures to the 


size and shape of the picture used 
sheets of paper can be a matter of 


choice 


Such a casual device has definite ad- 
to detach 
show a picture to the patient without 


vantages. It is possible and 
the typed words. It permits easy trans- 
fer of pictures from one sheet to another 


as desired for use with varying amounts 


of drill. 
Evaluation 


this 
method or device can be evaluated only 


The effectiveness of the use of 


in generalized terms. In our experience 
the method has been found much more 
effective than other methods which do 
not make use of pictures. Without pic- 
tures, the had 
little meaning to the patient. Typing 
without visual aids was a routine task 
performed with little or no understand- 
ing of the meaning of the typed words. 


materials used before 


There was also a corresponding lack of 
interest. Aphasic patients who have been 
treated by the use of these picture-les- 
learned to use the 
keyboard much faster, they also have a 


sons not only have 


better retention of letters and words. 
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Summary 


The published materials available for 
teaching typewriting to persons with 
one usable hand are not adequate for 
the treatment of aphasia. Any therapist 
treating aphasics can and should expand 
and improve such materials. Lessons so 
devised will be more effective if they are 
organized around cut-out pictures of 
common objects and experiences. The 
idea offered here is simple—it is merely 
adding sight to teaching materials. 

Effective material for teaching type- 
writing to aphasics must be suitable for 
one hand, contain sufficient repetition 
compatible with slow re-learning, be 
capable of holding attention, and stimu- 
late interest in spite of repetition. A 
flexible method for devising such mate- 
rial for the standard keyboard has been 
presented. A method of learning the 
keyboard, very gradually, has been de- 
scribed. In devising the material, steps 
are given in the selection of the sequence 
of keys, selection of words, and selection 
of good illustrations. This method adds 
pictures to the words used in the lessons. 
Verbalization has also been emphasized. 
Using good pictures with the words adds 
a correlated mental object picture to the 
mental key or letter picture and to the 
mental word picture, helps stimulate the 
patient’s interest in the lesson, helps the 
patient learn to use the keyboard much 
faster, and helps the patient to remem- 
ber the letters and words better. 
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STIMULATOR 


interrupted Direct (Galvanic) Current 
For Prolonged Electrical Stimulation of Denervated Muscle 


Patients with peripheral nerve disorders who could benefit from dally electro-therapy 
often get only token treatment because of the expense and inconvenience of daily office 


visite. Here is the answer to this need — Intensive treatment. 
© UNDER MEDICAL SUPERVISION 
OO AT LOW COST TO PATIENT 
©) WITHOUT LOSS OF WORK TIME 
© WITH SIMPLICITY AND SAFETY OF OPERATION 
STIMULATORS ALSO AVAILABLE ON A RENTAL BASIS 


ST. LOUIS INSTRUMENT ENGINEERING, INC. 
1507 S. Compton Avenue, St. Louis 4, Mo. 
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MEDICAL 


NEWS 


Members are invited to send to this office items of 
news of general interest, for example, those relating 
to society activities, new hospitals, education, etc. 
Programs should be received at least six weeks before 


the date of meeting. 


Dr. Zeiter Receives New Appointment 


Due to the resignation of Clarence M 
laylor as executive director of The Cleve- 
land Clinic Foundation, Dr. Walter J. Zeiter 
appointed medical co-ordinator, 
with the responsibility of co-ordinating medi- 
services with the adminis- 


has been 


cal and surgical 
trative departments. 


Personals 


The 5lst Annual Congress on Medical 
Education and Licensure of the American 
Medical held at the Palmer 
House in February 5, was at- 
tended by the following Congress members: 
Robert L. Bennett; Harold Dinken; Earl C. 
Elkins; Frank H. Krusen; William D. Paul; 
Wm. Benham Snow and Walter J. Zeiter. — 
Doctors Krusen and H. F. Polley were repre- 
sentatives of the Mayo Clinic staff who at- 
tended the interim meeting of the AMA in 
Miami At the annual meeting of the 
Iowa State Medical Society, he!d in April 
at Des Moines, William D. Paul presented 
exhibit “Physical Therapy in 

Theodore Stonehill of Los 
Angeles was a member of a panel on “Low 
Back and Lege Pain” at a staff meeting of 
Culver City Hospital held in March 
On March 17, Cedars of Lebanon Hospital 
held a Medical Clinical Pathological Con- 
ference. The topic “Rehabilitation of the 
Cervical Dise Case’ was presented by John 
H. Aldes of Los Angeles Edwin C. Welsh, 
Milwaukee, spoke on “Experience with 
Amino Acids and Exercise in the Treatment 
of Muscular Dystrophy in a Boy: A Case 
History” at the conference on optimal nutri- 
tion, its analysis and application, held at 
George Williams College in Chicago in April 
Ben L. Boynton of Chicago also participated 
by presenting “Some Unexpected Results 
from Rehabilitation Procedures Supported by 
a Program of Optimal Nutrition.” Dr 
Boynton gave a talk on “Principles of Reha- 
bilitation”’ at the annual meeting of American 
Association of Railway Surgeons, held in Chi- 
cago at the Drake Hotel, April 12-14 
The National Rehabilitation Association has 


Association, 
Chicago on 


the scientific 
Dermatology.” 
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the following representatives who are Con- 
gress Josephine Buchanan is a 
board member in the District of Columbia; 
Gerald G. Hirschberg is president of the East 
Bay (California) group and Leonard J. 
Yamshon is first vice-president of the South- 
ern California group Michael M. Dacso, 
New York City, has been appointed con- 
sultant in physical medicine and _ rehabilita- 
tion at St. Barnabas Hospital, New York 
City At the third annual scientific as- 
sembly of the West Virginia Academy of 
General Practice held in April, Edward W. 
Lowman, New York City, presented the 
topic “Chronic Rheumatoid Arthritic: Total 
Rehabilitation.” The Iowa Academy of 
General Practice held a symposium on dis- 
eases of the heart in Des Moines on May 
19. Joseph G. Benton of New York City 
spoke on “Rehabilitation of the Patient with 
Disease An 
Community Responsibility.’ Dr 


members: 


Cardiovascular Increasing 
Benton was 
very active at the annual meeting of the 
State Medical Society of Wisconsin in May 
he presented the subject “Rehabilitation 
of the Patient with Cardiovascular Disease” 
and was a member of the panel discussing 
the topic “Can Cardiacs Work?” 
Theodore H. Coffey, London, Ont., Canada, 
participated in the annual convention of the 
Medical Society of the State of New York, 
Buffalo, May 9-13, by presenting “Pitfalls 
in Treatment of Athletic Injuries.” The 
Food Law Institute, Inc., New York City 
will meet on June 30, 1956. The following 
have been appointed by the president of the 
Congress to represent us: Emil J. Hildenbrand 
and Isadore Levin, both of Washington, D. C 
Karl Harpuder, New York City, was 
guest speaker at the luncheon of the section 
of physical medicine at the annual meeting 
of the Massachusetts Medical Society, held 
in Boston, Hotel Statler, May 17-19. He 
chose the following topic “Rehabilitation of 
the Patient with Arterial Disease of the 
Limbs.” The newly organized Kansas 
Chapter of the National Multiple Sclerosis 
Society has appointed Donald L. Rose, Kan- 
sas City, Kansas, to serve as medical advisor 
S. Malvern Dorinson, San Francisco, re- 
cently spoke at pediatric grand rounds of 
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Childrens Hospital on “Orthopedic Aspects 
Palsy Dr 
orthopedic 


Dorinson also ad- 
staff at Mt. Zion 


Ultrasound” and the 


in Cerebral 
dressed the 
Hospital on “Uses of 
obstetrical “Physical Medicine in 
Obstetrics and Gynecology Jefferson 
Medical College in Philadelphia has recently 
promoted Herman L. Rudolph of Reading, 
to assistant professor of physi- 

Frederic J. Kottke of Min- 
neapolis is serving on the American Board 
of Physical Medicine and Rehabilitation as 
a representative of the American Society of 
PM&R At the Mid- 
ERastern Chapter of the American Association 
of Rehabilitation Richmond, Vir- 
ginia, A. Ray Dawson addressed the group 
Trends in the Field of 
Earl F. Hoerner, West 
has been appointed chairman 
“Total Rehabilitation” 
Welfare Council. Dr 


staff on 


Pennsylvania 


cal medicine 


meeting of the 
The rapists 


on “The Broadening 
Rehabilitation 
Orange, N. J., 
of a committee on 

under the New Jersey 
Hoerner meeting of Ad- 
ministrative Advisory Committee to Sheltered 
Workshops held on May 20 The Medical 
Society of the State of Pennsylvania has a 
standing committee on “Disease Control.” 
Albert A. Martucci of Abington is a member 
of this committee representing the field of 


PM&R 


participated in a 


Chicago Society of PM&R Elections 


The Chicago Society of Physical Medicine 
and Rehabilitation, at its April meeting, 
elected the officers for the 


following year 
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1955-1956: Joseph Koczur, President; Gusta 
Davidsohn, Vice President and chairman of 
the Program Committee; Ralph E. De 
Forest, Secretary- Treasurer. 


In Memoriam 


Dr. Edward A. Klauber, 55, of Staten 
Island, New York, died May 1, 1954. Death 
was due to a heart attack. Dr. Klauber was 
a Congress member for many years. He 
served during World War II; and was later 
affiliated with Richmond Borough Hospital 
and the Staten Island Hospital. 


Correction 


In the April issue of the ARCHIVES, it 
was printed that Lee B. Greene of Bridge- 
port, Conn., is attending consultant in Physi- 
cal Medicine and Rehabilitation at the West 
Haven VA Hospital. This information should 
read that Dr. Greene is attending, West 
Haven VA Hospital. Our apologies to Dr. 
Greene. 


Latin American Congress Meets In New York 


The Latin American Congress of Physical 
Medicine held its annual dinner on Wednes- 
day, April 20, New York City. Hosted were 
the Pan-American Academy of General Prac- 
tice and the Spanish American Medical As- 
sociation of New York. On the dinner com- 
Doctors Madge C. L. Me- 


Guinness and Jerome Weiss. 


mittee were 


William Bierman Honored at Dinner 


The New York Society of Physical Medicine and Rehabilitation cele- 
brated its 34th anniversary by honoring William Bierman at dinner on 
Wednesday, April 27, New York City. Dr. Bierman was presented with a 
medal as shown below. An exact copy of this medal, modeled by the in- 
ternationally reknowned sculptor, Mr. Cecil Howard, may be purchased 
from Physical Medicine Medals, 360 Fountain St., New Haven, Conn. 
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Congress Participates at AMA Meeting 


The AMA Section on Physical Medicine 
and Rehabilitation met in Atlantic City early 
this month. The following papers were pre- 
sented: “The Importance of Diagnostic Pro- 
cedures in Physical Medicine Chairman's 
Address” by William H. Schmidt; “Current 
Trends in Physical Medicine and Rehabilita- 
tion” by Arthur L. Watkins; “Treatment of 
the Patient with Rheumatoid Arthritis by 
Physical Means’ by James W. Rae, Jr.: 
“Further Evaluation of Heating by Micro- 
waves and by Infrared as Used Clinically” 
by Gordon Martin and Julia Herrick; “Com- 
mon Causes of Pain in the Neck and Shoulder 
and Their Response to Therapy” by Edward 
M. Krusen; “Role of Inactivity in Produc- 
tion of Hypokinetic Disease” by 
Hans Kraus and co-authors; “Mobile Physical 
Therapy Unit for Treatment of Arthritis” 
by Thomas F. Hines; “The Role of Occupa- 
tional Therapy in Rehabilitation’ by Robert 
L. Bennett; “Mobilization of the Helpless 
Patient: A Case Presentation’ by Herman 
L. Rudolph; “Electromyography as an Aid 
in Medical Diagnosis” by Paul A. Shea and 
co-author; “The Use of Ultrasonic Radiation 
in the Treatment of Epicondylitis’ by John 
H. Aldes; “Placement of Rehabilitated Pa- 
tients’ by A. Ray Dawson and co-author: 
“Preliminary Experience with Exoskeletal 
Splithook Prostheses for Upper Extremities 


Disease: 


of Traumatic Quadriplegic Patients’ by Roy 


Nyquist. These papers were discussed by 
Frank H. Krusen, Edward W. Lowman, 
Bruce B. Grynbaum, Richard T. Smith, 
Harold Dinken, Ralph E. Worden, Louis B. 
Walter J. Treanor, O. Leonard 
Huddleston, William Bierman, Ben L 
Boynton and John H. Kuitert 

Scientific exhibits presented were: “What 
Is Osteoarthritis?” by William H. Georgi, 
et al; “Anatomical Studies of the Joints” by 
Arthur M. Pruce, et al; “Physical Medicine 
in the Treatment of Arthritis’ by Edward 
W. Lowman; “Blood Volume Determina- 
tions for Anesthesia” by Otto Glasser; “Gout 
and Probenecid’ by Richard T. Smith: 
“Rapid Alveolar Carbon Dioxide Analysis 
An Aid to the Diagnosis of Ventilatory Ab- 
normalities’ by Clarence W. Dail, et al; 
“Evaluation and Treatment: Secondary 
Changes in Knee Dysfunction in Geriatric 
Patients” by Keith C. Keeler; “Ambulation 
of the Elderly Amputee” by Harold Dinken, 
et al; “The Rehabilitation of Children with 
Muscular Dystrophy, Spina Bifida, and Am- 
putations’ by G. G. Deaver; “Operation of 
the Prosthetic Team in a _ Rehabilitation 
Center” by O. Leonard Huddleston, Sedgewick 
Mead, et al; “Hypokinetic Disease” by Hans 
Kraus, et al; “Rehabilitation of the Severely 
Disabled: Medical and Vocational Follow- 
Up” by Morton Hoberman, et al; “Clinical 


Newman, 


Hydrotherapy” by Hans J. Behrend and 
Jerome Weiss; “Exercise and Peripheral and 
Visceral Blood Flow” by Karl Harpuder and 
Irwin D. Stein: “Restitution of Function 
Following Hemiplegia” by Walter J. Treanor, 
Raoul C. Psaki, et al; “Lower Extremity: 
lemporary Training Prostheses by 
Maxwell D. Flank, Erma A. Smith, et al; 
“Classification of Early Lateral Deviations of 
Spine Following Poliomyelitis” by Robert L. 
Bennett, and “Partial Gastrectomy With or 
Without Vagus Resection for Duodenal or 
Marginal Ulcer” by Bernard J. Doyle, et al 

The following acted as consultants in the 
field and were on duty to advise and answer 
Robert L. Bennett, Arthur L 
Keith C. Keeler and A. Ray 


questions: 
Watkins, 
Dawson. 


Books Received 


Books received are acknowledged in this 
column as full return for the 
the senders. Reviews will be published in 
Books listed are 


courtesy of 


future issues of the journal 
not available for lending. 

Cardiac Injury Resulting from Effort of 
Trauma: Clinical and Legal Aspects by Ernst 
P. Boas: Edwards Brothers, Inc., Ann Arbor 
Mich. 

Of Publishing Scientific Papers by Georg: 
E. Burch: Grune & Stratton, Inc., New York 
City. 

Handbook of Treatment by Harold ‘| 
Hyman: J. B. Lippincott Co., Philadelphia 

Leaves From A Doctor's Diary by Edith 
E. Johnson: Pacific Books, Palo Alto, Calif 

Cardiac Emergencies and Heart Failure 
Prevention and Treatment by Arthur M 
Master, et al: Lea & Febiger, Philadelphia 

The Human Brain by John Pfeiffer 
Harper Bros., New York City 

Sports Injuries by Christopher Woodard 
Track & Field News, Los Altos, Calif 

Radiobiology Symposium 1954: Proceed- 
ings of the Symposium Held at Liege, 1954 
edited by Z. M. Bacq, and Peter Alexander 
Academic Press, Inc., New York City. 

Canadian Cancer Conference, Volume I, 
Proceedings of the First Canadian Cancer 
Research Conferenve, Honey Harbour, On- 
tario, June 16-19, 1954 edited by R. W 
Begg, Academic Inc., New York City 

The Clinical Interview, Volume II by 
Felix Deutsch, and William F. Murphy; In- 
ternational Universities New York 
City 

Science and Man's Hope by James 5 
Fulton: Bookman Associates, New York City 

Pulmonary Diseases edited by Roscoe L 
Pullen: Lea & Febiger, Philadelphia 

Annual Review of Medicine edited by 
David A. Rytand, and John Anderson: An- 
nual Reviews, Inc., Stanford, Calif 
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The Effect of Sex Hormone Administration on 
the Calcium and Nitrogen Balance in Elderly 
Women. P. G. Ackermann, et al. J. Gerontol. 
9:450 (Oct.) 1954 


The authors found that nutritional require- 
ments of elderly individuals may differ from 
those of young adults. Elderly subjects require 
a larger intake of protein and calcium for 
balance than do younger persons, It was also 
found that in elderly men the administration 
of testosterone produced a positive nitrogen 
Other work has indicated that the 
administration of estrogens and androgens to 
elderly women had a favorable effect on their 
clinical and mental status. The effect of hor- 
mone therapy on calcium and nitrogen bal- 
ance in seven elderly female subjects is re- 


balance 


ported 

Estrogen administered in amounts sufficient 
to reinduce menstruation in elderly subjects 
caused little effect on the 
Likewise, there was no effect on the nitrogen 
balance in any of the subjects, who were ini- 


calcium balance. 


tially in positive balance 


Large doses of testosterone produced a 
marked increase in nitrogen and calcium re- 
tention; similar doses of progesterone had less 
effect 

The Fate of Femora with Pathologic Fractures 
Stabilized by Intramedullary Nails. John 


Lyford III. Radiology 64:197 (Feb.) 1955 


Femoral stabilization of pathologic fractures 
by use of intramedullary nails offers a valu- 
able adjunct in the management of these dif- 
ficult The two such 
cases, one had metastatic and the 
They were followed 


cases author reports 
carcinoma 
other osteogenic sarcoma 
over a period of months, having had serial 
roentgenograms. Amputation had been re- 
fused by both patients 


The author believes that the benefits of the 


procedure outweighed any possible untoward 
results. In each instance, the patient remained 
mobile and relatively free from pain in the in- 
Death 
fracture. The 
replace- 


extremities occurred about 


after the 


volved 
eight months serial 
rocntgenograms showed 
ment of the shaft of the involved femur by 
the tumor. This would indicate that the tumor 
replacing the bone was sufficiently “firm” to 
permit stabilization by the intramedullary 


rods. The spread, appeared to 


progre ssive 


tumor, as it 
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grow particularly around the rod. 


Present Trends in the Management of Cleft 
Lip and Cleft Palate. Robert H. Ivy. West J. 
Surg. 63:60 (Feb.) 1955. 


Cleft lip and cleft palate are, second only 
to clubfoot, among the commonest congenital 
This deformity defective 
unsightly facial appearance, dental 
social maladjustment. 
Those subjected to it are apt to be regarded 
as cripples, just as much as those who suffer 
from disabilities resulting from poliomyelitis 
or cerebral palsy. The child with a cleft pal- 
ate may seem to be slow to learn, but this is 
usually the result of having poor speech and 
in many cases defective hearing, as well as 
sensitiveness about appearance. The possibility 
of complete rehabilitation of individuals who 
have cleft lip and palate is generally much 
greater than that of persons who have had 
poliomyelitis or cerebral palsy. 

The entire problem should be explained to 
parents when the child is very young. An out- 
line of treatment which may be necessary 
period of several years should be 
described, and it should be emphasized that 
the outlook is optimistic. The parents should 
be put in a frame of mind to accept the con- 
dition and cooperate fully in the rehabilita- 


anomalies. causes 
speech, 


malocclusion, 


over a 


tion. 

Surgical closure of cleft lip is best achieved 
by waiting until a child is six weeks to three 
old, or has reached ten pounds in 
weight, is otherwise in good physical 
condition. The decision to perform surgery 
and the management of a major cleft of the 
palate not only the services of a 
plastic surgeon, but the careful consultation of 
the pediatrician, the otolaryngologist, dental 
specialists, the psychologist, and the speech 
therapist. All of these should work together as 
a team 

Surgery involving only the soft palate may 
be done at about two years of age, but when 
it is necessary to expose bone, it is best to 
postpone the surgery until the child is at least 


months 
and 


requires 


four years of age 


The Medical Management of Rheumatoid 
Arthritis. H. G. Kelly. Canad. M.A.J. 72:2853 
(Feb.) 1955. 


In reviewing the medical management of 
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rheumatoid arthritis, the author points out 
that cortisone acts on tissues purely as an anti- 
inflammatory agent and does not correct the 
underlying and still unknown metabolic cause 
of the disease. He emphasizes the great varia- 
tion in the natural course of the disease. About 
50 per cent of any large group of patients can 
be expected to have a complete remission of 
symptoms or a mild course featured by recur- 
ring pain and swelling in the joints. The 
other 50 per cent develop joint deformities, 
sometimes to a degree which confines them to 
bed or wheelchair, despite the best of care. 

To have the patient in the hospital for a 
short period of study when the diagnosis of 
rheumatoid arthritis is first made has several 
uses. Accurate assessment of the severity of 
the systemic reaction aids in determining the 
prognosis. The response to correct conserva- 
tive management can be determined, and the 
patient can be given a clearer concept of his 
problem and what to do about it. 

Cortisone should not be given in doses of 
200 to 300 milligrams a day because of the 
complications of hypercortisonism. The aim 
should be to use the smallest daily dose needed 
to control symptoms. Derivatives of salicylic 
acid exert an anti-inflammatory action in the 
tissue when used in collagen disease and are 
of considerable value in treatment of rheuma- 
toid arthritis. Rest and relaxation are still 
most likely to hasten remission. Exercise is 
important to pyeserve and restore muscle 
power and prevent joint deformitics. 


The Cross-Eyed Child. A. E. Braley, and 
H. M. Burian. J. lowa Med. Soc. XLV:185 
(April) 1955. 


If misalignment of the eyes is allowed to 
persist, it may not only cause severe psycho- 
logic trauma, but may become impossible to 
treat. It is no longer necessary to wait until 
the child is old enough to become conscious 
of the defect. No child is too young to have 
treatment for a neuromuscular anomaly of 
the eyes. 

There may be various causes for deviation 
of the visual lines in a young child. Paralysis 
of one or more of the extraocular muscles is 
rarely a cause of strabismus. Mechanical 
anomalies of orbital shape, and muscle or 
tendon attachments are also of minor import- 
ance. The innervational factors play the most 
important role in the etiology of the so-called 
The best-known factors 


comitant deviations. 


concerned with the tunctions of 
convergence and divergence 

A strong tonic convergence impulse is pres- 
ent in all young children and in time, it grad- 
ually decreases in power. This is one of the 
reasons why acquired strabismus in a child is 
usually convergent, whereas it is divergent in 
the adult. Another important component of 
the convergence function is the so-called ac- 
commodative cOnvergence. To fixate an object 
at close range, a person who is farsighted 
without corrective lenses must make a greater 
accommodative effort than emine- 
tropic person, and excessive convergence re- 
sults. In contrast, an uncorrected myope re- 
quires less accommodation and his conver- 
gence will be insufficiently stimulated. Such 
excessive or deficient accommodative conver- 
gence can be shown to exist in a very large 
number of squinting children. In addition to 
these relatively simple innervational causative 
factors, more deepseated and widespread dis- 
turbances of the central nervous system may 
be the ultimate cause of squint. 

Whatever the ultimate 
manifest, obvious misalignment of the visual 
axes will not appear there is a dis- 
turbance of the so-called fusion mechanism, 
which keeps the eyes properly aligned. Many 
minor degrees of misalignment are kept in 
check by the fusion mechanism. In the last 
analysis, then, a comitant strabismus is the 
the forces 


are those 


does an 


cause may be, a 


unless 


result of an imbalance between 
which tend to keep the eyes aligned and the 
forces which tend to produce a deviation 

The therapy of comitant strabismus is both 
nonsurgical and surgical. The attempt in 
every case is not only to achieve a cosmeti« 
but also a functional result. More attention 
is being given to obtaining good vision in 
each eye and proper binocular cooperation 
before the child is operated upon. The de- 
velopment of normal binocular vision can be 
assisted by postoperative nonsurgical treat- 
ment. 

Nonsurgical treatment in the small child 
consists essentially of the prescription of spec- 
tacles and of occlusion treatment (the wear- 
ing of a patch over one eye). Somewhat 
later, more active therapy is used, consisting 
first of home exercises to obtain good fixation 
and normal vision in each eye 
tic training is usually added. These exercises, 
given both at home and the office, aim at 
combatting suppression and at re-educating 
the patient to use binocular vision. 


Then orthop- 
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BOOK REVIEWS 


TRUE ADVENTURES OF DOCTORS 
By Rhoda Truax. Cloth. Price, $2.75. Pp. 216, 
with illustrations. Little, Brown & Company, 
44 Beacon St., Boston 6, 1954 

Physicians are prone to discount the import- 
ance of their work, and to lose sight of the 
romance of medical discoveries in their pre- 
occupation with technicalities. Rhoda Truax 
has found adventure in the discoveries of men 
of medicine from the times of Ambroise 
Pare to those of Fleming, Blalock and Taussig 
She has succeeded in conveying to the young 
lay reader the thrills of Andreas Vesalius in 
his dissections—to do this he risked imprison- 
ment to secure bodies for study. In the dis- 
closure of facts that differed from ideas of 
Galen, the hallowed authority, young Andreas 
risked ostracism, and even excommunication 
Leopold Auenbrugger and Rene Laennec are 
made to seem actual characters, puzzling over 
the problems of how to find out what is hap- 
pening inside the chest by tapping and listen- 
ing to the tones, or by placing the ear to a 
simple roll of paper made into the first crude 
stethoscope. Pinel, Lister, Ehllich, Minot and 
Drew live again through the skilled though 
brief word pictures which the author draws of 
these famous men of medicine 

Who knows but that some genius of years 
to come may be inspired by these stories to 
similar accomplishments in the healing art? 
This book is a fitting gift for any younger 
reader, and should find a place in many school 
libraries 


HUMAN BIOCHEMISTRY. By Israel S. 
Kleiner, Ph.D. Fourth edition. Cloth. Price, 
$7.50. Pp. 746, with 93 illustrations and 5 
color plates, The C. V. Mosby Company, 3207 
Washington Blvd., St. Louis 3, 1954 

This compact biochemistry text is well pro- 
portioned to the needs of medical students and 
the reference requirements of physicians, In its 
present form it is representative of several 
similar texts, all of which aim at better corre 
lation of biochemistry and clinical medicine 
The first edition (1945) was a precursor in 
this mode of presentation. The present edition 
incorporates new information with little in- 
crease in bulk over the third edition. It is an 
admirable, relativeiy inexpensive source of in- 
formation in a rapidly expanding field 


The reviews here published have been prepared by 
competent authorities and do not necessarily repre- 
sent the opinions of the American Congress of Physical 
Medicine and Rehabilitation and/or the American 
Society of Physical Medicine and Rehabilitation. 
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A TRANSLATION OF LUIGI GAL- 
VANI'S DE VIRIBUS ELECTRICITATIS 
IN MOTU MUSCULARI COMMENTAR- 
IUS. COMMENTARY ON THE EFFECT 
OF ELECTRICITY ON MUSCULAR MO- 
PION. By Robert Montraville Green, M.D. 
Cloth. Price, $4.00. Pp. 97, with 4 illustra- 
tions. Elizabeth Licht, Publisher, 30 Hillside 
Ave., Cambridge 40, Mass., 1953. 

In this excellent translation of Galvani’s 
Commentary on the Effect of Electricity on 
Muscular Motion, one is very much impressed 
by the scientific approach used by Galvani to 
present his theories. Though this was pub- 
lished in 1791, the thoroughness of his in- 
vestigations and the way they were related 
could be contemporary. His contribution in 
the field of Electricity and Electrophysiology 
is a model of work that could be an example 
of scientific reasoning in other fields. 

Galvani attributed his discoveries and find- 
ings partly to “chance and fortune and partly 
to his own diligence and industry.”’ The in- 
tegrity, cautiousness and thoroughness of his 
work reveals the mind of a true scientist. It is 
quite understandable that his discoveries had 
such a great influence in the scientific world, 
even upon those who did not agree with him. 

He made his first experiment on animal 
electricity in 1780, but waited eleven years 
before publishing his results on excitability of 
the nervous system in frogs. He compared a 
muscle fiber to a small Leyden jar charged 
with two opposite kinds of electricity, — the 
nerve being the conductor. Divergence of 
opinion between Galvani and Volta gave way 
to numerous experiments and arguments 
which resulted in new discoveries. One of 
these was a demonstration of polarization po- 
tential of muscle. Galvani showed that mus- 
cular contraction could be elicited in frogs 
without the use of metals. This theory 
brought Volta to discover the “Voltaic pile.” 
Galvani described the phenomenon of inhibi- 
tion which is particularly important’ in 
physiology and psychology. 

In his book he postulates that there are two 
kinds of electricity, one positive and one nega- 
tive and when there is equilibrium between 
the two, there is no phenomenon of muscular 
contraction. He was rather inclined to believe 
that both kinds of electricity were located in 
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muscle. He labels the phenomenon under the 
general heading, “Animal Electricity”. He 
stated that Animal Electricity had some simi- 
larity with artificial or ordinary electricity. 
Galvani studied both normal and pathological 
contraction of muscles and also their reaction 
to external electricity. 

This book is highly recommended to those 
who are interested in the history of clectro- 
physiology. It gives an insight into the prob- 
lems which Galvani had to overcome. It de- 
scribes beautifully methods and reasonings 
which were used to establish his theories. 
The clarity and freshness of the author's 
approach is reflected in this translation. 


TWO LEGS TO STAND ON. By John D. 
McKee. Cloth. Price, $2.75. Pp. 180. 
Appleton-Century-Crofts, Inc., 35 W. 32nd 
St., New York 1, 1955. 


This is the story of the great courage which 
a boy, afflicted with cerebral palsy, received 
from his parents. The author describes his 
development from a severely involved child 
through therapy, surgery, school,  extra- 
curricula activities, and finally to a reporter's 
position. 

While necessarily subjective in approach, 
the attitude is realistic and makes no attempt 
at tear jerking. The role which the parents 
played is emphasized. 


This book should be read by all teen-agers 


with handicaps regardless of type, and by par- 
ents of cerebral palsied children who are am- 
enable to treatment. 


AMPUTATIONS. By Leon Gillis, M.B.E. 
Cloth. Price, $12.75. Pp. 423, with illustra- 
tions. Grune & Stratton, Inc., 381 Fourth 
Ave., New York 16, 1954. 


This eminent British surgeon has written a 
classic comprehensive text-book based on his 
experience and those of his colleagues. The 
Rochampton amputation center in England 
has pioneered in amputation technics and 
prostheses. In this book, Mr. Gillis stresses, 
quite wisely, the standard types of surgical 
procedures which have weathered the test of 
time. Nevertheless, he finds time to question 
other technics and suggests important changes 
in the light of the more modern and advanced 
prostheses which now are available. The prob- 
lem of vascular diseases is considered at some 
length. If the blood flow to the affected limb 
can be increased, amputation may be avoided 
or the level of elective surgery influenced. The 
chapters on congenital anomalies, short limb 
management, and amputations in children are 
especially well done, The book is exceedingly 
well written and contains numerous photo- 
graphs. 


No other medical periodical gives you such 


“wide coverage” in the field of physical medicine 
and rehabilitation as THE ARCHIVES 


If you are a teacher of physical medicine, a 
research worker, a physicist, or just a clinician— 
if you want to stay abreast of all that is new in 
physical medicine and rehabilitation — you must 
read THe ARCHIVES. 


Each month you will find in this journal informa- 
tive articles, constructive editorials, physical 
medicine news, announcement of new books and a 
wealth of abstracted material dealing with every 
phase of physical medicine and rehabilitation. 


AMERICAN CONGRESS OF PHYSICAL MEDICINE 


If you are not a subscriber to THE | AND REHABILITATION. 


ArcHiIves — send in your subscription 
today. Sample copy will be sent on re- 
quest. Subscription price $7.00 per 
year; Canada, $8.00; elsewhere, $14.00 
the year. 


30 No. Michigan Ave., Chicage 2. 


Please find enclosed check for $7. () or bill me [) for one 
year’s subscription to the ARCHIVES. 
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It’s actually easy to save money—when you 
buy United States Series E Savings Bonds 
through the automatic Payroll Savings Plan 
where you work! You just sign an application 
at your pay office; after that your saving is 
done for you. And the Bonds you receive will 
pay you interest at the rate of 3% per year, com- 
pounded semiannually, for as long as 19 years 
and 8 months if you wish! Sign up today! Or, 
if you're self-employed, invest in Bonds regu- 
larly where you bank. There's no surer place to 
put your money, for United States Savings 
Bonds are as safe as America! 


Safe as Amcrica= 
US. Savings Bonds 


A bullet sang 
through her sleeve 


FTER THE BATTLE of Spotsylvania, she 
wrote, “I have cooked ten dozen eggs, 
made cracker toast, blanc mange, arrow- 
root, washed hands and faces, put ice on hot 
heads, mustard on cold feet, written six sol- 
diers’ letters home, stood beside three death 
beds ... It has been a long day...” 

But no longer than the terrible day at 
Antietam, where as Blue and Gray fought 
to a bloody standstill, a bullet sang through 
her sleeve and killed the wounded soldier 
she was caring for. 

Or Fredericksburg, where the dying lay 
frozen to the ground, and a shell fragment 
tore her clothing but could not frighten her 
from working while the battle raged. 

It is not so surprising that after the war's 
end, this slender determined woman went 
on to found the American Red Cross, almost 
singlehanded. For Clara Barton had become 
an expert at meeting grim disaster. 

Like Clara Barton, today’s Americans 
still meet trouble with skill and resolution. 
For the qualities that made her great still 
live in the American people. And the simple 
fact that these people are the real guarantee 
standing behind our country’s Savings 
Bonds tells you why Bonds rank high among 
the world’s finest investments. 

If you’re not already doing so, why not 
join the millions of your fellow citizens who 
are now guarding their futures—and their 
country’s—by investing in, and holding, 
United States Savings Bonds? Start today! 


The U.S. Government does not pay for this advertisement. lt is donated by this publication in cooperation with the 
Advertising Council and the Magasine Publishers af America, 
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MEDCO COMBINES BOTH 
SIMPLICITY AND UTILITY 
IN THE 


RECIPROCAL STIMULATION 


An adjunct therapy for sprains, strains, dis- 
locations, other trauma of the muscle and 
skeletal system. The MEDCOLATOR Model K 
combines the Simplicity of Model 50 with 
the Utility of Model 50B. 


WRITE 

For Your FREE 
Pad Placement 
COLOR CHART 
For Wall Hanging 


MEDCO PRODUCTS CO. 


simpticity 
MODEL 50-1949 


=O 


© 
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> 
MODEL 508-1952 


295" 


Medco Products Co. 
Mail Address: P. O. Box 3275-A 
3603 E. Admiral Pl. + Tulsa, Oklahoma 


(_] Please send Pad Placement Color Chart. 

(_) Please send MEDCOLATOR Model K with Recipro- 
cal Stimulation for 30 day FREE trial. | 

Please send descriptive literature on MEDCOLATOR 
Model K. 


NAME 


ADDRESS 


STATE 
Serving the Profession Since 1932 } 


3603 East Admiral Place @ Tulsa, Oklahoma 
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ELECTRIC perature of solution. 
CORPORATION 
50 MILL ROAD, FREEPORT, Y. 


ENGINEERED 
for efficient, 
economical service 


Combination ARM, LEG 
AND HIP TANK, Model 


HM 601 . Stationary, 
stainless steel unit for hy- 
d end subaq 


therapy ‘Water mixing 
valve is thermestetically 
controlled. 


LITERATURE ON REQUEST 


Combination THERAPEUTIC 
TANK AND POOL, Model HM 


1200 .. . A special stainless 
steel tank permitting @ com- | Hudgins MOBILE SITZ 
bination of passive and vol- BATH, Medel $8100... 
exercise with hydro For hospital, clinic or of- 

fice vee. . . sturdy stain- 

less steel and aluminum 
| assemble Electric heater 


ond manual massoge, while 
avoiding the necessity of ot- 
tendent entering the water. 


FISCHER De Luxe Model 400 offers .. . 


inductance cable 


Inductance Applications with the PATENTED 
ADJUSTABLE INDUCTION ELECTRODE, or 


Patented Adjustable 
Electrode, designed especially te 


Condenser Electrode Applications with AIR 
SPACED ELECTRODES, pads and other designs 


FISCHER De Luxe Model 400 is the highly 
efficient, practically trouble-free, self-excited 
oscillator type — no crystal control or master 
oscillator. 


H. G. FISCHER & CO. 


Induction 


fit any part of the body. gives Franklin Park, Illinois 


even distribution of 
entire treatment area. 


@ A.M.A. ACCEPTANCE 
@ F.C.C. TYPE APPROVAL D-500 


@ UNDERWRITERS’ LABORATOR.- 
1ES APPROVAL 


@ CANADIAN TYPE APPROVAL 


H. G. FISCHER & CO., 9451-91 W. Belmont Ave., Franklin Park, 11. 

Please send, without obligation, full imformation om. 
FISCHER De Luxe Cabinet Model 400 Short Wave Disthermy Unit—FCC Type Approved 
FISCHER Portable Model 10A Short Wave Diathermy Unit-—-FOCC Type Approved 
FISCHER-TECA Low Voltage Generators—Galvanic, Sinusoidal, Faradic 
FREE Copy Low Voltage Therapy Compiled from Current ldterature 
Small Down Payment--Low Monthly Payments—Income-While-You-Pay Plan 
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Address City Zone State 
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Does your 
‘ 


diathermy unit offer this kind 


13.56 megacycles ... proved best for induction heating 


yours with the G-E F-II Inductotherm* 


Results in diathermy are produced by vascular 
heat — not surface heat. That's why General 
Electric's Model F-II Inductotherm operates at 
13.56 megacycles — the proven optimum range 
for most efficient heating of vascular tissue. 

What's more this G-E unit has a rated output 


of 200 watts — more than enough for all 
modern technics. And you get built-in reserve 
for long-life performance. 

The versatile General Electric Inductotherm 
unit lets you handle the complete range of treat- 
ments easily, effectively and safely. 


Get all the facts from your G-E x-ray representative. Or write X-Ray Depari- 
ment, General Electric Company, Milwaukee 1, Wisconsin, for Pub. 5. 


@ Unit features full adjustable contour-following elec- 
trode. (Illustrated). 


© Optional equipment includes 12-ft. cable electrode 
... fully adjustable, air-spaced condenser-type elec- 
trode . . . electrosurgical kit. 


® Amplifier tube has high capacity for long, depend- 
able service. 


© Crystal oscillator circuit assures consistent operation 
at approved frequency. 
© Controls are simple. Electrodes attach to rear of unit 


© Preset timer automatically ends treatment. For extra 
safety, convenient switch cord lets patient shut off 
unit at any time, 


Progress ls Our Most Important Product 
GENERAL ELECTRIC 
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N E MODERN AID for PHYSICAL THERAPY PATIENTS 
BETTER MUSCULAR EVALUATION 


> THERAPY TABLE 


IMPORTANT FEATURES: 


Adjustable foot boord 

Adjustable restrainer straps 
Push button switch 

Safety switches 

Calibrated dial for degree of tip 


Receptacles for auxiliary equipment 


> 


Table top sponge rubber with easy-to- 
clean plastic cover 


Simple push button 
control adjusts table 
to any degree of tilt 
from 0 - 90°. 


Adjustable cervical traction holder 
9. Adjustable crutch 
Adjustable arm slings 


With the LoBerne Table patients can 
be handled by one attendant. A task 
thet was formerly difficult even tor a 
team. Patients benefit from more 
effective exercises, added confidence. 
Write for illustrated brochure to: 


La Berne manuracturinc COMPANY 
P. O. Box 5245, Columbia, South Carolina 
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these units are the 1 criterion | 


in diathermia 
and low volt 
equipment 


Model 1500 (the FISCHERTHERM) — a fully 
portable modern diathermy unit designed and 
manufactured by R. A. FISCHER & CO., 

leading producer of fine electro-therapy equipment. 
The portable FISCHERTHERM is approved by 

the Federal Communications Commission and 
others. The 1500 shares with companion units in 
the FISCHER line the contemporary FISCHER 
cabinet stylings. FISCHERTHERMS may be purchased 
with a finish of gray DuPont nylon material — a 
covering that will harmonize with any color 
scheme, and is long-lasting. FISCHERTHERM 
supplies more than ample power for heaviest 
therapeutic demands. Price $450.00 FOB Glendale, 
California. Please write for details. 


Engineered to meet every requirement of 
Pulsed Sinusoidal and Galvanic Currents, the 
POLYDYNE Model 2300 by R. A. FISCHER delivers 

26 various currents and combinations of currents. 
In addition to Galvanic and Sinusoidal the 
POLYDYNE supplies Pulsed Current at a frequency 
(positive peaks) of about 200 microseconds 
duration. Plainly marked controls enable the doctor 
to easily set the unit for any desired current. 

Like other FISCHER units, the 2300 is available 

in modernly designed all-metal cabinets 

finished in a variety of eye-appealing colors. 

The FOB price in Glendale, California, is $427.50 

— the answer to your request for full details 

will be expedited by our staff. 


R.A. FISCHER & CO. 
Manufacturers of Electro-Therapy Equipment 
525 Commercial Street, Dept. A + Glendale 3, Calif. 
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Approved Schools of Physical Therapy 


APPROVED BY THE COUNCIL ON MEDICAL EDUCATION AND HOSPITALS 
OF THE AMERICAN MEDICAL ASSOCIATION 


U. S. Army Medical Service 


Medical Field Service School 
Brooke Army Medical Center 

Fort Sam Houston, Texas and 
Brooke, Letterman, and Walter 
Reed Army Hospitals. 

Address inquiries to: The 
Surgeon General, Department 

of the Army, Washington 25, D.C. 
Attention: Personnel Division 


California 


Childrens Hospital Society* 

4614 Sunset Bivd. 

Los Angeles 27 
Med. Dir., S. S. Matthews, M.D. 
Tech. Dir., Mary J. Dodge 


College of Medical Evangelists* 

312 N. Boyle Ave. 

Los Angeles 33 
Med. Dir., Fred B. Moor, M.D. 
Tech. Dir., Ralph Berdan 


University of Southern California® 
University Park 
Los Angeles 7 
Med. Dir., C. L. Lowman, M.D. 
Tech. Dir., Charlotte W. Anderson 


University of California® 

School of Medicine 

3rd and Parnassus 

San Francisco 22 
Med. Dir., Lucile Eising, M.D. 
Tech. Dir., Margery L. Wagner 


Division of Physical Therapy* 
Stanford University 
Stanford 
Med. Dir., W. H. Northway, M.D. 
Tech. Dir., Lucille Daniels 


Colorado 
University of Colorado* 
Medical Center 
4200 East Ninth Ave. 
Denver 7 
Med. Dir., Harold Dinken, M.D. 
Tech. Dir., Dorothy Hoag 


Connecticut 
University of Connecticut® 
School of Physical Therapy 
Storrs 
Med. Dir., John C. Allen, M.D. 
Tech. Dir., Frances M. Tappan 


Northwestern University® 

Medical School 

303 East Chicago Ave. 

Chicago 11 

Med. Dir., Ben Boynton, M.D. 
Tech. Dir., Elizabeth C. Wood 


lowa 
State University of Iowa® 
College of Medicine 
Iowa City 
Med. Dir., W. D. Paul, M.D. 
Tech. Dir., Olive C. Farr 


Kansas 


University of Kansas* 

Medical Center 

School of Physical Therapy 

Kansas City 
Med. Dir., Donald L. Rose, M.D. 
Tech. Dir., Ruth G, Monteith 


Louisiana 
Charity Hospital of Louisiana*® 
1532 Tulane Ave. 
New Orleans 
Med. Dir., Nathan H. Polmer, M.D. 
Tech. Dir., Sarah S. Rogers 


Massachusetts 


Simmons College 
Children’s Medical Center 
300 Longwood Ave. 
Boston 15 
Med. Dir., W. T. Green, M.D. 
Arthur L. Watkins, M.D. 
Tech. Dir., Shirley M. Cogland 


Boston University College of 

Physical Education for Women 

Sargent College 

Cambridge 
Med. Dir., Kem -th Christophe, M.D. 
Tech. Dir., Adelaide L. McGarrett 


Bouve-Boston School 

Medford 55 

(affiliated with Tufts College) 
Med. Dir., Howard Moore, M.D. 
Tech. Dir., Constance K. Greene 


Michigan 
University Hospital* 
University of Michigan 
1313 East Ann St. 
Ann Arbor 
Med. Dir., James W. Rae, Jr., M.D. 
Tech. Dir., Virginia Wilson 


Minnesota 

Course in Physical Therapy* 

860 Mayo Memorial 

University of Minnesota 

Medical School 

Minneapolis 14 
Med. Dir., Frederic J. Kottke, M.D. 
Tech. Dir., Ruby Green Overmanna 


Mayo Clinic® 

Rochester 
Med. Dir., Earl C. Elkins, M.D. 
Tech. Dir., Darrell D. Hunt 
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Missouri 


St. Louis University*® 
Division of Health and 
Hospital Services 

1402 South Grand Blvd. 
St. Louis 4 

Med. Dir., D. Elliott O’Reilly, M.D. 
Tech. Dir., Sister Mary Imelda 


Washington University* 

School of Medicine 

Barnes Hospital 

600 S. Kingshighway 

St. Louis 10 
Med. Dir., Carl V. Moore, M.D. 
Tech. Dir., Beatrice F. Schulz 


New York 


Albany Hospital 

Physical Therapy School 

New Scotland Ave. 

Albany 1 
Med. Dir., J. W. Ghormley, M.D. 
Tech. Dir., Dorothy L. McLaughlin 


University of Buffalo* 

2183 Main St. 

Buffalo 14 
Med. Dir., Henry V. Morelewicz, M.D. 
Tech. Dir., Mildred F. Heap 


Columbia University College* 

of Physicians and Surgeons 

630 West 168th St. 

New York 32 
Med. Dir., Wm. Benham Snow, M.D. 
Tech. Dir., Mary E. Callahan 


New York University® 

School of Education 

Washington Square 

New York 3 
Med. Dir., George G. Deaver, M.D. 
Tech. Dir., Elizabeth C. Addoms 


North Carolina 


Duke University* 

School of Medicine 

Durham 
Med. Dir., Lenox D. Baker, M.D. 
Tech. Dir., Helen Kaiser 


Ohio 


Frank E. Bunts Educational Institute* 
2020 East 93rd St. 
Cleveland 6 
(affiliated with the Cleveland Clinic 
Foundation) 
Med. Dir., Paul A. Nelson, M.D. 
Tech. Dir., Dorothy Spark 


Pennsylvania 


D. T. Watson School of Physiatrics* 
Leetsdale 
Med. Dir., Jessie Wright, M.D. 
Tech. Dir., Kathryn Kelley 


Division of Physical Therapy* 
School of Auxiliary Medical Services 
University of Pennsylvania 
Philadelphia 
Med. Dir., George M. Piersol 
Tech. Dir., Dorothy E. Baeth 


Texas 


Grady Vaughn School of Physical Therapy 
Baylor University Hospital 
Dallas 1 
Med. Dir., Edward M. Krusen, Jr., 
M.D 


Tech. Dir., Peggy J. Dyer 


University of Texas* 

School of Medicine 

Galveston 
Med. Dir., G.W.N. Eggers, M.D. 
Tech. Dir., Ruby Decker 


Hermann Hospital® 

Houston 5 
Med. Dir., O. O. Selke, Jr., M.D. 
Tech. Dir., Elizabeth Barkley 


Virginia 
Baruch Center of Physical Medicine® 
and Rehabilitation 
Medical College of Virginia 
_ Richmond 
Med. Dir., Herbert Park, M.D. 
Tech. Dir., Susanne Hirt 


Wisconsin 


University of Wisconsin® 

Medical School 

Madison 
Med. Dir., H. D. Bouman, M.D. 
Tech. Dir., Margaret A. Kohli 


Puerto Rico 


School of Physical and Occupational 
Therapy of the State Insurance Fund 
Professional Bldg. 
Santurce 
Med. Dir., H. D. Storms, M.D. 
Tech. Dir. P.T., Luz Maria Lapetegui 
Tech. Dir. O.T., Carmen Pura Perez 


*Male students admitted. 


Inquiries regarding tuition, entrance requirements, duration of course, etc.. 
should be directed to the school. 
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By 


Patronizing 
Our 


Advertisers 


MOISTAIRE You 
The Original Heat Therapy Unit 


UNEXCELLED Help 


for the delivery of moist heat at 
the exact prescribed temperature. Support 


COMFORT © SAFETY © DURABILITY 


Se MOISTAIRE accepted and approved since Your 


1944 by the Council on Physical Medicine 
and Rehabilitation (AMA) and Underwriters’ 


Journal 


For Ulustrated information write, wire or call: 


The RI ES 


515 SOUTH AIKEN AVE., PITTSBURGH 32, PA. 


ARCHIVES AVAILABLE ON MICROFILM 


The ARCHIVES OF PHYSICAL MEDICINE AND REHABILITATION 
is now available to libraries on microfilm. A microfilm edition will be sold only to 
bona fide subscribers of the ARCHIVES, is not for resale and will be distributed 
at the end of the volume year. 


For further information, inquiry should be directed to UNIVERSITY 
MICROFILMS, 313 North First Street, Ann Arbor, Mich. 


For Muscle Stimulation 
MAJESTIC "M-100" 


VARIABLE FREQUENCY GENERATOR 


PULSATING - SURGING - TETANIZING 


Muscle stimulating current fully adjustable 

from approximately one pulse per second to 

full tetanizing current. Life time Synchron $119.50 

timing motor. COMPLETE 
WRITE FOR COMPLETE CATALOG 


MAJESTIC SURGICAL INSTRUMENT CO., 4207 W. Lawrence Ave., Chicago 30, Ill. 
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OPPORTUNITY 


New 50 bed Crippled Children’s Hospital needs 
registered physical therapist to head department. 
Excellent equipment and facilities in congenial 
surroundings. Liberal pay and personnel policy, 
40 hour week. Write Administrator, Crippled 
Children’s Hospital, 200 Henry Clay Ave., New 


Orleans, La. 


ATTENTION 
REGISTERED PHYSICAL 
THERAPISTS: 


Registered Physical Therapists available for employ- 
ment are invited to address a letter to the Major 
Project Committee, California Elks Association, 502 
Sunset Drive, Whittier, California. 


SELECTED OPPORTUNITIES 


WANTED—-PHYSICAL THERAPISTS: (a) Chief; asst in est new 
phy med dept; aperv'd (10 bd gen hosp; city 50.000; SW. (b) 
Chief; fairly new dept; 100 bd teach’g hosp; res suburb univ city: 
SE. Staff; fully aporv'’d bd gen hosp; excel univ med ctr; 
MidE. (d) Reg'd; new 350 bd univ hosp; Calif. (e) Chief; nurs 
background pret; excel facil; 30-50 treatments pr day; vel gen hosp 
275 Dds; $450 start; city 100,000; MidN. (f) Sele posi; under 
ohysiatrist; 150 bd gen hosp; San Francisco area. (g) Staff; new 
dept; 200 bd gen hosp: univ city; MW. (h) Reg'd: 10 man clin 
ore & BO gen hosp, expnd’g to 85; dept now on part time basis, 
averages over $200 mo part time: sal or %, basis; resort twa: Fla 
(i) Chief; super 2 empl; fully apprv'd 350 bd gen hosp; Calif. (j) 
Vol gen hosp 150 bds: aporv'd JCAH: resort twa 20,000; MW. (k) 
Chte very gen hosp: univ city; Pae NW. (1) Reg'd: ne 
arthritic treat; vol gen hesp 150 bds: $150 & mis; univ med etr; E 
(m) 3 req'd; expnd’g dept; ige, fully apprv'd gen hosp: to $350; Cal 


Please send tor an analysis form so we may make an individual 
survey for you. We offer you our best endeavors — our integrity — 
our 59 year record of effective placement achievement. Strictly con. 
fidential. Weedward Medical Bureau, (85 N. Wabash, Chicage 


Department Planning 


Desire registered physical therapist to or- 
ganize and operate department soon to 
open. Located in dynamic community. 
Salary open. Write Mr. John Foley, Saint 
Joseph Hospital, Flint, Michigan. 


Georgia Warm Springs Foundation 
GRADUATE COURSE 


Physical Therapy and Occupational Therapy 
In the Care of Poliomyelitis 


This course is open to graduates of approved schools 
of physical and occupational therapy. Such graduates 
must be members of the American Physical Therapy 
Association and/or American Registry of Physical 
Therapists, or American Occupational Therapy Associ- 
ation 

Entrance Dates: First Monday in January, April 
and October 

Course | Emphasis on care of convalescent neuro- 
muscular disease with intensive training in functional 
anatomy, muscle testing, muscle reeducation and use 
of supportive and assistive apparatus. This course is 
complete in Itself 

Course ti Three months duration with course I 
prerequisite. Emphasis on care of severe chronic 
ehysical handicaps with intensive training in resump- 
tion of functional activity and use of adaptive 
apparatus 

In-Service Training Program Fifteen months dura- 
tion at salary of $225 per month plus full maintenance. 
This program includes training in courses I and II. 

Tultion: None. Maintenance is $100 per month. For 
scholarship to cover transportation and maintenance for 
courses I and Ul, contact National Foundation for 
Infantile Paralysis, Inc., 120 Broadway, New York 5, 
New York (Scholarships require two years of 
experience) 


For further information contact: 
ROBERT L. BENNETT, M.D. 
Medica! Director 


Georgia Warm Springs Foundation 
WARM SPRINGS, GEORGIA 


OPPORTUNITIES AVAILABLE 


WANTED—Physiatrist, direct department, new hospital, affiliated 
medical sohool; East. For further information, please write 
Burneice Larson, Director, Medical Bureau, Paimolive Building, 


WANTED: (a) Senior physical therapist; voluntary general hospi - 
tal, 600 beds; teaching affiliation; large city, medical center; 
Pacific Northwest. (b) Chief; new physical therapy department, 
400-bed hospital; college town, East. (¢) Physical therapist experi - 
enced in handling cerebral palsied children; new treatment center 
affiliated with crippled children’s hospital; university town, South- 
west. (d) To take charge new department, small general hospital; 
Michigan. (¢) Two physical therapists interested in living in Cali- 
fornia; voluntary general hospital, 400 beds; department directed by 
physiatrist; expansion program. (f) Association with two American 
board surgeons; Midsouth. (g) Chief therapist; preferably man 
interested in both administrative and practice; duties include 
teaching: new 400-bed hospital: university medical center, South 
outstanding opportunity. (h) Therapist, man or woman to take 
charge of departments, two crippled children's clinics; 4 days each 
month would be expected to travel to do followup work in sur- 
rounding counties; West. (i) Chief eceupational therapist qualified 
te organize and direct the department; medical center, Midsouth 
(}) Staff oceupational therapist; 400-bed hospital; hour's drive 
from New York City. 

For further information regarding these opportunities, please write 
Burneice Larson, Medical Bureau, Paimolive Building, Chicago 


—WANTED— 


Registered Physical Therapist for out- 
patient department large clinic in South- 
west. Good salary, vacation with pay, 5' 
day week. Apply Dr. L. M. Overton, Love- 
lace Clinic, 4800 Gibson Blvd., S.E., Al- 


buquerque, New Mexico. 
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INSTRUCTION SEMINAR 


in conjunction with the 


dard Annual Scientific and Clinical Session 
American Congress of Physical Medicine and Rehabilitation 


HOTEL STATLER — Aug. 28-Sept. 2, 1955 — DETROIT 


PERIPHERAL VASCULAR AND PERIPHERAL NERVE DISEASE 
Monday, August 29 


9:00- 9:50 AM. PATHOLOGY OF PERIPHERAL BLOOD VESSELS. Sidney Kobernick, 
M.D., Detroit 

10:00 - 10:50 A.M TREATMENT of PERIPHERAL VASCULAR DISEASE. Karl Harpuder, 
M.D., Bronx, N.Y 

11:00-11:50 AM. NEUROANATOMY OF THE EXTREMITIES. George C. Rinker, M.D., Ann 
Arbor, Mich. 

2:00- P.M. VALUE AND LIMITATIONS OF ELECTRICAL STIMULATION IN 
PERIPHERAL NERVE LESIONS. Jerome Gersten, M.D., Denver 

s:00- 3:50 PM. MUSCLE ACTION POTENTIALS: THEIR CAUSE AND MEASUREMENT 
Edward H. Lambert, M.D., Rochester, Minn 

4:00- 4:50 PM. ELECTRODIAGNOSTIC METHODS IN PERIPHERAL NERVE LESIONS 
H. D. Bouman, M.D., Madison, Wis 


Tuesday, August 30 


8:00- 8:50 A.M. PHYSICS AND PHYSIOLOGICAL EFFECTS OF ULTRASOUND WITH 
EMPHASIS ON ITS EFFECT ON PERIPHERAL MUSCLES AND NERVES 
Justus F. Lehmann, M.D., Rochester, Minn 

9:00- 9:50 A.M. NERVE REPAIR AFTER INJURY. E. S. Gurdjian, M.D., Detroit 


PSYCHIATRIC AND VOCATIONAL TOPICS OF REHABILITATION 
Monday, August 29 


9:00 - 9:50 A.M PERSONALITY STRUCTURE AND TIS EFFECIL ON REACTION ‘TO 
CRIPPLING ILLNESS. John C. Nemiah, M.D., Boston 

10:00- 10:50 A.M. HELPFUL AND HARMFUL ATTITUDES OF THERAPISTS AND PHYSI 
CIANS TOWARD PATIENTS Jack Meislin, M.D., Montrose, N.Y 

11:00-11:50 AM. PSYCHIATRIC ASPECTS OF CHRONIC BRAIN DISORDERS AND THEIR 
IMPORTANCE IN PHYSICAL MEDICINE AND REHABILITATION 
M. M. Frohlich, M.D., Aan Arbor, Mich 

2:00 - 2:50 P.M PSYCHOTHERAPEU TIC EFFECTS OF EXERCISE AND WORK THER- 
APY. Ivan C. Berlien, M.D., Detroit 

:00- 3:50 PM. VOCATIONAL APTITUDE TESTING. Kenneth W. Hamilton, Columbus, 
Ohio 

4:00- 4:50 P.M. PRINCIPLES OF VOCATIONAL TRAINING FOR THE HANDICAPPED 
Kenneth W. Hamilton, Columbus, Ohio 


Tuesday, August 30 


8:00- 8:50 AM. THE SHELTERED WORKSHOP AS A STAGE IN REHABILITATION 
Emil Trapani, New York City. 

9:00- 9:50 AM. INDUSTRIAL PLACEMENT OF THE PHYSICALLY HANDICAPPED 
William A. Irwin, M.D., Dearborn, Mich 


Physicians as well as physical therapists who are registered with the American Registry of Physical 
Therapists will be permitted to register for these courses. Members in good standing of the American Occupa- 
tional Therapy Association are also eligible to enroll in the seminar. The schedule of the seminar as 
arranged, will permit attendance at both the course and scientific sessions. 

Each registrant for the course is allowed the choice of one lecture during a period. The charge for the 
complete schedule of eight lectures is $15.00. Fewer than eight lectures may be scheduled at $2.00 each. The 
right is reserved to reject any application if the Committee finds it desirable to do so. Registration for 
specific courses cannot be guaranteed when quotas are filled 

The Committee on Advances in Education is grateful to the Committee on Correlation of Physical Medicine 
and Psychiatry for its assistance in helping plan the Instruction Seminar. 


For full information and application form address 
AMERICAN CONGRESS OF PHYSICAL MEDICINE AND REHABILITATION 
30 North Michigan Avenue Chicago 2, Illinois 
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Birtcher Megason 


Iitras 


approved... 


By the Federal Communications Com- 
mission—Type Approval Number U-102 
= By Underwriters Laboratories — Carries UL 
Seal of Approval. 


Nearly 10,000 physicians and hospitals in the 

United States are now employing the Birtcher Megason 
in daily clinical usage. A number of Army, Navy and 
V.A. Hospitals similarly employ the Birtcher Megason. 
We claim only to manufacture a fine machine for the ‘A 
administration of ultrasonic energy for treatment of those 

diseases upon which hundreds of physicians have 

reported. If you wish reprints from medical journals on 

this new therapy, they are yours for the asking. 


BIRTCHER / Los Angeles 32 


Please send me without obligation collected 
medical reprints on Ultrasonics in Medicine. 
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